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If America had contributed notliing more to tlie stock 
of human happiness than anaesthetics, the world would owe 
her an everlasting debt of gratitude.'^ 

-&. D. Gross.* 



* An address delivered, Philadelphia, April 10th, 1879, at a banquet tendered to Prof. S. D. 
Gross, M.D., by his professional friends, in commemoration of bis having completed his fifty-first 
year in the medical profession. 



PRF.FACE TO THE SFXOND EDITION. 



The rapid sale of a large edition of this work in the 
I short period of one year, shows the appreciation with 
' which it hua been received by the medical and dentel preaa 
and professions. Its success baa induced the author to 
revise the subject matter and rewrite several-of the a.rticle8. 
To make the volume more worthy of the favor of the^pro- 
feaaion, a number of new and original experiments have 
been made; especially with hydrobroniic ether. The 
boiling points and relative tinae of evaporation of the 
several agents employed iii mixed anaathetics, and the best 
proportion in which ether, alcohol, and chloroform should 
be united, have been determined ; also a continuation of the 
experiments on the action of anfesthetics on the blood, the 
use of the spectroscope in relation to anseetlietica, more 
especially nitrous oxide. 

In this second editiou there will be found many mure 
practical suggestions as to the employment of anfeathetics 
: are safe, and the rules for their adoption or reasons for 
I the rejection of some of them in diiTerent cases, grouped, 
I and made convenient, so that the student can memorize 
I them, and be fully prepared for any emergeiioy. As has 
[ been well observed in a review of this work by the dia- 
I tinguished editor of the Dental Cbainox, " When trouble 
I comes to a patient from any cause during the antesthetio 
L'Btate, it is not a good time to hunt up information." 
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The new table of deaths from ohlorofonn which has 
been added, and in the preparation of which mocb time 
and labor bas been expended, will be found of special 
interest and vital importance in r^ard to the sex. age, 
ebaracter of operation, time at which the patient died, 
quantity of chloroform used, and form of apparatus em- 
ployed, general condition of patient, prominent symptoms 
of chloroform-poisoning, causes of death and post-mortem 
appearances- A new etber inhaler has been described and 
illustrated, which bas been, and is now, employed in the 
•clinical aerrice of Jefferson Collie Hospital. 

A biblic^raphy published in the first edition has been 
omitted, but aj^ditional old or new works which were not 
then introduced, or cannot be found mentioned in the body 
■ot this work, tiare been printed for reference. 

A historical sketch of the discovery of anasthesia at the 
-end of the previous edition has also been omitted, as more 
space has been devoted to the subject in our introduction, 
but full references to all the authorities on the subject have 
been given. 

There has been introduced'a notice of the metric system 
in accordance with the recommendations of the "American 
Medical Aseodation " at itslaat meeting, at Atlanta, in May, 
1S79 ; also a table of the Centigrade, and Fahrenheit ther- 
mometric acalea, Honqwce baa likewise been assigned to 
the pliytinloglcnt unrf Ibtrapeutic action <•{ luiii'-lliilics in 
dipna^e. In most of tin* Instances where ii ri'iunly h:in been 
rec(>tiiui4:iii[i:d, the atithttrity hae been quolt't^ or wi' have 
tcitad tU tbempeuUc value in an exteusivo priviiie |>rnctice, 
erln Ui* dally cllnlmur two large public iustUiilloiiri. 

i wa* found Eiu|»o«>lble to acknowledge, in fvery in- 
I atiilic^, the iour>!« frniii which all contained facts huvte been 
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obtained, but in the majority of instances we have endeav- 
ored to give credit to every original worker in the field of 
progress. 

■ 

The author desires to acknowledge many courtesies at the 
hands of several eminent members of the profession, but he 
is especially indebted to his son, Dr. Charles S. Turnbull 
and to Dr. Charles E. Sajous, resident physician of Howard 
Hospital. 

1502 WALNUT STREET, 
. June, 1879. 



PREFACE TO THE FIRST EDITION. 



. This little work was originally written by the Author as 
a report for a medical society, and was subsequently ex- 
tended to its present form to supply a want that evidently ex- 
ists at the present day, for a convenient hand-book on the ad- 
ministration of the various ansesthetics, that the practitioner 
of medicine or dentistry can consult to enable him to de- 
cide which one he can best employ. Many valuable books 
have, unquestionably, been written on the subject of anaes- 
thetics, but as far as the writer's observation extends, none 
of a practical character have appeared within the last few 
years. Much useful matter in relation to sulphuric ether, 
nitrous oxide, and chloroform, employed as anaesthetics, 
has accumulated within this period, but this valuable in- 
formation is contained in various monographs, journals, etc., 
where, associated with what is extraneous, it is unprofitable 
to the busy practitioner. 

The object of this work may be stated to be : — 

First. To give in as concise a manner as possible a descrip- 
tion of the most available agents that may be successfully 
and safely employed as anaesthetics. 

Second. To present the chief chemical tests of the purity 
of each substance considered, with its composition, physical 
characters, and medical properties. 

Third. To exhibit the best methods of administering the 
various anaesthetics, to give careful directions, and to state 
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the precautions to be taken to avoid risk to the life of the 
patient. 

Fourth. To note the personal experience of the author, 
his assistants and friends, with the various forms of anaes- 
thetics and inhalers in use, with a selection of the most ap- 
proved of them, not withholding, however, the objections 
and experiments of other reliable investigators. 

Fifth. To compare the relative mortality from all the an- 
aesthetics now employed, endeavoring to assist the reader i^ 
forming a fair and candid opinion on this most important 
subject, which is now, and has for so long a period, occu- 
pied the attention of the public as well as of the medical 
. profession. 

To conclude are added practical hints on Local Anaesthe- 
sia, the use of the various anaesthetics in tlie practice of 
medicine; the Medico-Legal Nature and Importance of An- 
aesthetics, witli a brief History of the discovery of Artificial 
Anaesthesia. 

1502 WALNUT STREET, 
March, 1878. 
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INTUODLTTiOX, 



^HTHKTICS OF THP, AXt'IEXTf. 



The imt-ieut Greeks, it is stated, posseseetl ii j)liijit ealleil 
mandrake. It belougwl to the aaiiie iiamily (if iiliiuta aa tlie 
belladotiDa, or deadly nightshade. From the root of thi»« 
plant waa extracted, by lueaua of wine, a, uai'cotic which 
was employed by tlieui as an anresthetie. Lucius Apuleiiie, 
■who lived about 160 A. D., and of whose works eleven 
editiona were republished in the foitrteeuth and fifteenth 
centuries, says " tJiat if a man has to have u limb mutilated, 
sawn, or burnt, he may tjike half au oiiute of inandragDm 
wine, and whilst lie sleeps the member may be cut otl' 
without pain or sense." To prove that this was true, Dr. 
B.W.Richardson, of Lgndon, after a lajwe of Ave ceutui'ies, 
obtained a fine specimen of maudragora root, and made 
, maudragora wine and tested it, and found It was a nar- 
cotic having precisely the ]>ropertieH that were anciently 
ascribed to it. He found that in animals it would produce 
'U the sleep of Juliet, not for thirty or forty hours, a term 
. that nmst be accepted as a pot^tlcal license, but easily for the 
. four hours named by Dioscorides; and, on awakening, there 
B an excitement which tallie<l with the same phenomenon 
I that was observed by the older physicians. Another fact 
[ was noticed by Uie ancients, that niauy volatile substances 
act«d more promptly by inhalation than by the stomach, 
and this form of medication was employed in Greece, Ecmie, 
and Arabia. By their published works, the knowledge of 
these I^ts was extended to other parts of the world. 
In Chiua, in ancient times, the word ma-yo meant nut 
! only Indian hemp, hut anieathetic medlciiie: other siib- 
I stances bet<ides bemp eutere<I into theHc Iienimibing riicijH.'^, 
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siicli an llic datura, a solanaceous plant, probably identical 
with tlie atropta mandragora ; also aconite, hyoacyamus, 
etc. Some of tlieae drugs form couatituenta of the fonaula 
said to be employed by kidnappers of children, and robbers, 
and are therefore naturally forbiddeu in China, at the pres- 
ent, In be sold or employed. 

The Indian hemp, under the iiante hhang,v.-m e3t«naiyely 
uaed by the Mohanunedans and otliers in Central Asia. 
The most wonderful properties are aM(.Til>ed to It. " Taken 
in escesB, the upirita and deiuone may be seen ; it confers 
prophetic powers ; it Is sometimes taken by persons wishing 
to indulge in spiritualism, and it is need as an antidot« to . 
foTgetfulneas." (Dudgeon.) 

Theodoric, alrout the year 1298, gives elaborat* diret-tionH 
how to prepare a "spongia somnifera" by boiling It dry in 
numerous strong narcotics, and afterwards moistening it 
for inhalation before operations. 

Opium was also employed in later years (prior to surgical 
operationg), and was found one of the best of narcotics for 
the relief of pain and for producing insenaibillty, but was 
not free from danger. 

On September 3d, 1828, M. Oirardin read, to the Academy 
of Medicine of Paris, a letter addressed to His Majesty 
Charles X, describing surgical anajsthesia by means of 
"inhaled gases." 

Bicherand su^^ted drunkenness in reducing disloca- 
tions; and patients, while dead drunk, have been operate^i 
upon painlessly. Larry, after the battle of Eyiau, found 
in the wounded, who required amputations, a remarkable 
insensibility, owing to the Intense cold, this being the lirpt 
iiae of cold as an antesthetic. 

A strong impulse was given to the study and application 
of the " different kinds of airs and gases" by the discovery 
of oxygen by Priestley and Scheele, in the middle of the last 
century, and numerous experiments were made by physi- 
cians with it. Another still more practical result was ob- 
tained by Sir Humphrey Davy, and published lu 1801). 
" That nitrous oxide appears capable of destroying physical 
Y>ain, and may be used with advantage during surgical oii- 
eratious." This valuable and practical suggestion remained 
without fruit for a long time, and the surgeons, physicians, 
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xnd aL'Cuuoheiirs still employed alcoliol iu eoiue form, or 
opium and Ite salts, to deaden ae far a^ possible the sensibil- 
ity to puln duriiig theii various operations. It was not until 
1844 tliat an effort was made 1q the Uuited States by Dr. 
Wells, of Hartford, who experimented with it in fifteen 
caeea with varying success ; but he employed too amall a 
quantity of the gas. In April, 1848, Dr. Bigelow, of Boston, 
d^monstated its value in surgery by performing an excision 
of the breast, using muty gallons of the gaa. But the crown- 
ing result was obtained in 1846 by Dr. Mort«n, in the Mass- 
^ aoliUBetts General Hospital, when it was demonstrated suc- 
ceHBfully that the inhalation of "ether" was so capable of 
deitdening the sensibility of the nervous system, that any 
operation, no matter how painfijl, could be performed and 
the patient not sui^br from its effects. It was also proven 

I that ether was safe and like the "wine that Juhet drinks, the 
action of which the Friar Lawrence so well describes : — 



"Tlirongli all ihy veins sb&ll rui 
A cold anil drowsy humour, which shall seiie 
Each yIIaI spirit; for no palse shall keep 
HlB natural prograis, but BuroeasB to beat: 
So v»rmtb, no brcatli, shall testify thou liv'st; 
The roseii in thy lips and clieeka sliall tbde 
To paly ashes; thy eyes' windows all, 
Like death when he shuts up the dny of ilfe: 
Each part, deprived of supple govortunent, 
Shall BtlfiV and stark, and cold appear like de&tli 
And In this borrow'd likeness of shrank death 
Thou Shalt remain full two and forty hours. 
And then awake aa tTom a pleasant sleep." 



This moat valuable agent required but to be inhaled for ii 
ftw minutes, when the patient, being in a pleasant frame 
of mind, would thus remain asleep; and after a more ur 
less prolonged operation, " would awake and Inquire if the 
diseased limb were still there, and could be told that the 
otTending member was gone, without his knowledge." 

No one can form, even at the present day, a just estimat* 
oS ih*i trlie value of the various ansesthetics, or express in 
words their wonderful and extended application to the 

" if of human suffering. 

To the general surgeon it gives the opportunity of operat- 

In grave cases of disease and injury, without whieji, the 

death of the patient would be inevitable, 11 a.\so affiOTitaiV^ 
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the immediate relief from pain, the power to manipulate 
the broken or injured parts with facility, and thus obtain 
a correct diagnosis in the most obscure diseases and painful 
accidents. 

To the obstetrician and gynsecologist it is useful in assuag- 
ing the terrific pain of labor, and makes the dreaded instru- 
ments a blessing in disguise. In the diagnoses and treatment 
of abdominal diseases, it gives precision and almost marvel- 
lous results, and in the removal of large masses or tumors 
great freedom from the dreadful effects of shock to the 
nervous system, f'or the ophthalmic surgeon the anaesthe- 
tic reduces the sensibility of the eye so that it can be touched 
with impunity, and severe and dangerous operations can be 
performed upon this delicate and sensitive organ without 
pain and with much less risk. 

Again ^ in the removal of foreign bodies from the eye or 
ear, particularly in children, by the use of the anaesthetic 
all spasm is relieved, and the act is accomplished without 
injury. The profound .sleep gives a most favorable oppor- 
tunity to the aural surgeon to perforate the membrana 
tympani, cut the minute tendon of the tensor tympani 
muscle, or perforate the mastoid cells. 

There are some thirty substances which are of so volatile 
a character, that they can be employed in producing anaes- 
thesia. The following is a 

LIST OF THE PRINCIPAL AGENTS THAT WILL PRODUCE 
AN.Ti:STHETIC SLEE1» OR LOCAL ANAESTHESIA. 

Nitrous oxide gas. ! Chloride of methyl gas. 

Carbonic oxide gas.f Bichloride of methylene. 

Carbonic acid gas.* ; Terchloride of formyl, or chloro- 

Hisulphide of carbon.* form. 

Light carburetted hydrogen.* , Tetrachloride of carbon.* 
(Hydride of methyl, or marsh Bromoform. 

gas.) Heavy carburetted hydrogen 
Methylic alcohol. 



gas 



* 



Methylic ether gas. i (Oleflant gas or ethylene.) 

• 

* Those agents having the stars affixed are not safe for inhalation, 
and are more fitted for producing local ancesthesia. 

t Carbonic oxide has been used as a local aneesthetic to cancerous 
or raw surfaces ; but, when inhaled, it is a powerful narcotic poison. 
Owing to its superior affinity, it displaces the oxygen in the red blood- 
corpuRclcs, and unfits them for the functions of respiration. 
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Ethylic, or absolute ether. 

(Sulphuric ether.) 
Chloride of ethyl. 
Bichloride of ethylene. 

(Dutch liquid.) 
Bromide of ethylene. 



Bromide of ethyl, or hydrobromic 

ether. 
Hydride of amyl.* . 

Amylene.* 
Benzole.* 

Turpentine spirit.* 
Gasoline.* 

And all of the liquid chlorides, bromides, and iodides of alcoholic 
radicals. 



Those an aesthetics which are employed at the present 
day, in the practice of medicine, may be reduced in number 
to four ; namely, alcohols, ethers, chloroform, and nitrous 
oxide. These can be employed alone, or mixed in various 
proportions. They can be reduced to a still smaller number, 
viz., nitrous oxid^ gas, and alcohol of various grades of power, 
as each of the eleven alcohols will, by the chemical action of 
an acid, produce its ether or chloroform. 

* Those agents having the stars affixed are not safe for inhalation, 
and are more fitted for producing local ansesthesia. 
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CHAPTER I. 

General Ansesthetics— Alcohol and Ethyl Alcohol. Methylie Alcohol 
for inhalation ; mode of action ; its resemblance to Chloroform. 

It has long been recognized as a fact that, when persons 
are under the controlling influence of alcohol, either in the 
form of wine, gin, whiskey, or brandy, they may be cut, 
bruised, or even have their bones broken, without expressing, 
or experiencing much, if any pain. Alcohol was very early 
employed by surgeons to produce immunity from the pain of 
the knife, long before any true ansesthetic was discovered. 
Dr. John Lynk* states that he has long employed alcohol 
as an ansesthetic, and that he has gradually learned to ap- 
preciate it more and more, using it now almost entirely in 
his surgical operations. He has not as yet tried it in a cap- 
ital operation, but has employed it, in the proportion of 
about one pint for a strong adult, in tablespoonful doses 
every twenty minutes in an amputation of the finger, 
extraction of teeth, in a case of severance of the posterior 
tibial nerve ; with the use of chloroform, also, ligation of 
radial and ulnar artery, in which he onl^used two drachms 
of chloroform and one pint of whiskey. This latter aper- 
ation he thinks served to demonstrate the value of the 
whiskey as an ansesthetic, leaving the other functions^ 
especially the heart, in a more normal condition than by 
the chloroform alone, which he states, wsb> proven by the 
strong pulsations of the heart after the chloroform had been 
withdrawn. 

We have tried the inhsdation of whiskey, but owing to its 
mixture with water and fusel oil and other carbonaceous 
products, it will not produce ansesthesia rapidly. If rye 
whiskey be pure and strong, and free from water and other 
producte, it will produce ansesthesia if applied- with tlie 
afttomuier or by inhalation. 



• Cin^nnati Lancet and Observer, May, ISt^ 
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ETHYL ALCOHOL iCjHjOH). 
This conipoutid is manulnctured on a large scale, and is. 
the most important body of the whole group, being the 
starting point for the prejunutiou of all the other ethyl 
comimunds. Ethyl alcohol, or spirit* of wine, is obtained 
by the Tinwius fermentution of the sugar in the varlouM 
grains, a decompofiitjoii taking place in the ililute Holutiitu 
of uu^r in the preaeuee of yeant,by whicli the greatest por^ 
Hon of the sugar is resolved intu carbon-dioxide and ethyl 
Pfdeohol. 

■ CoHijOfl-aC-Oi tK'iHbO. 

In England the " proof spirit " of the excise contains 5IK8 
per cent, by weight of alcohol, and has, at 15.5° IQO° F.), the 
epecific gravity of 0.920. Owing to the high duty on pure 
spirit, the government allows the sale of a mixture of ninety 
^rts of strong spirit and ten parts of crude woo<l spirit, 
called " methylated spirit," for manufneturing and scientific 
jmrposeM ; this being, therefore, a mixed earboiiaeeous com- 
pound not fitted to produce a pure ether. Ethyl unites with 
dry chlorine acid gas, and forms etliyl chloride, CjHjCI. ; 
ilso with bromine, sodium, and ioiiine, forming ethers. 

In the Unitetl States, alcohol is usually obtained by tlie 
dlstillattan of lye, barley, corn, or wheat whiskey. Thus 
obtained, It is a clear lii|Uld, coutainlug more or less water, 
which by redistillation, iu injunction with lime, becomes 
what is known as absolute alcobol. It is difficult to inhale 
pure alcohol lethylic), as it causes great irritation of the 
throat and spasm of the glottis ; but if diluted with water 
and thus inhaled, anaesthesia will be produced as before 
stated. 

There are two other alcohols which arc founil in commerce, 
fane called raethylic, and the second amyiic aleobol. The 
lethylie alcohol Is obtained l)y the dry distillation of wood, 
id the aniylic by the distlllHtlon of potaio'X. They are 
ith used for adulteration anil fur commercial iiur|ioseH. 

METHYLIC ALCOHOL, 

^roxide spirit, or wood spirit, as this haa been dllferently 
Klleii, has been known for about sixty-two years, and when 
alyzetl by Meiers. Dumas and Pellgot, it was found to 
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contain 37.5 per cent, of carbon, 12.5 per cent, of hydrogen, 
and 50 per cent, of oxygen. When pure, it remains clear in 
the atmosphere. It has an aromatic smell and taste, with 
slight acidity, and boils at 140° F. According to the ex- 
periments of Dr. B. W. Richardson, of London, this alco- 
hol, owing to its volatile nature, may be exhibited freely by 
inhalation, in the same manner' that chloroform is adminis- 
tered. It then enters the blood by being carried with the 
air that is inspired into the pulmonary tract, and thus into 
the air vesicles ; liere it is absorbed into the circulation by 
the minute blood-vessels which make their way from the 
heart through the lungs*, and which ramify upon the vesi- 
cles. By administering the vapor of methylic alcohol in 
this way, its effects are rapidly developed, for it condenses 
quiclsly in the blood, is carried rapidly into the left side of 
the heart, and thence is distributed by the arteries over the 
whole body, as quickly as can be condensed and absorbed. 

This alcohol is recommended by Dr. Richardson, and he 
has obtained better results from its use than from the heavier 
or ethylic spirit. It is much more, rapid in its action, and 
much less prolonged in its effects than common alcohol; 
and, what is of more importance, it demands the least pos- 
sible ultimate expenditure of animal force for its elimination 
from the body. According to the same authority the lighter 
the alcohol, therefore, cceteris paribus^ the less injurious its 
action. When inhaled, its effects are developed in four 
distinct stages. 

First stage, tliere is excitement, flushing of the body, and 
dilatation of the pupils ; after a time there follows languor, 
and the nmscular movements become irregula,r. 

8econd stage, muscular prostration, and labored breath- 
ing, attended by deep sighing movements and rolling over 
of the body. 

Third stage, complete insensibility to pain, with uncon- 
sciousness to all external objects, with inability to exert any 
voluntary muscular power. The breathing now becomes 
embarrassed and blowing, with bronchial rAles, due to the 
passage of air through fluid that has accumulated in the 
finer bronchial passages. The heart and lungs, however, 
even in this stage, retain their functions, and therefore re- 
covery will take j)lace if the conditions for it be favorable. 
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' Al»o, if the body lie touched or irritated in iiarti;, there will 
a respoiiste of motion, not from atiy knowledge or con- 
sciousness, but fnnu reflex artion. During all these stages- 
there la no Molent tonvulftive action, but, sttp by step, a 
reduetlou of tenijierature, so at last the lusa of lieat will 
become daiiReroua, for the cool body cannot throw off the 
water freelj , and therefore fluid collectw iu the luDgs and 
there is a risk of HUffoeation, us from drowning. If the 
administration of the methylle Bpirit be continued when 
the third degree ha» been reached, there is a lust stage, 
which is tliat of ileath. The two remaining nervous centres 
which feed the heart and respiration cease suuultaneousiy 
to act, and all mbtion is over. If, however, after the third 
stage of insensibility the administration of methylic spirit 

[ te stopped, recovery from the insensibility and prostration 
will invariably take place on one condition, that the Body 
ho kept warm for seven hours.* 
There is but little doubt that this sudden reduction of 

I temperature is one cause of death after the ndiniuiatratiou 
of ether and chloroform. The iwtient is apparently all right, 

I &nd is trausferred to the word from the warm operating 
m ; no special meann are employed to keep up the tera- 

, perature, and gradually the pat lent sinkK into an unconscious 
■state, from the fluid which collects, aild dies from congestion 

I ofthelunga, the result of neglect, 

A memoir recently presented to tlie French Academy 
states that injurious effects ape often producetl by the con- 
tinued inhalation of vajwr of methyl alcohol ; for example, 
an workmen who are using it. 

ALCOHOL AS A LOCAL AK.ESTHETIC. 

In the use of snow or ice there is more or less jtain in the 
jTart until it is Irozen. £y substituting cold alcohol the 
jmrts can be immersed in it for a long time, so as to deprive 
them of ordinarj- senaihiHty ; and, although the faintest 
touch can be i>ercelved, cuttlJig it pricking them can be 
, well borne. 



the 
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Alexis Horvath, of KieflT,* states : — 

** Knowing the painful sensation experienced by immer- 
sion of the hand in water at a temperature of 0. C, I was 
much astonished to not experience the same sensation with 
the hand in alcohol, the temperature of which had been 
reduced to --5° C. 

" Tlie discovery of this curious fact, which was made by 
me as early as 1869, led me to undertake some experiments, 
of which I give briefly the results. 

** When the finger is held in sulphuric ether or mercury 
at the temperature of —3° C, the same painful sensation is 
experienced as when it is immersed in water at zero C. 

** On the other hand, when we plunge the finger, even for 
a longer time, into alcohol or glycerine at the temperature 
of — 5° C, we feel no pain. 

**A prick in the finger, while it is inmaersed in cold alco- 
hol, produces no pain, and only a sensation of contact, thus 
proving that there is a jiistinction between the sense of tact 
and that of pain, and aflbrding us the means of proving it. 
It is seen thus that pain is not the sense of tact intensified, 
but rather an altogether different sensation. 

** These experiments demonstrate that it is not merely the 
cold that plays a part in the production of ancesthesia, but 
also the liquid employed ; in this regard the various liquids 
jict differently. Inasmuch as death following severe burns 
is partly attributed to the intense pain which accompanies 
them, I was led to utilize alcohol in their treatment. I have 
had numerous occasions to recognize its efficaciousness — 
among others, in a child burnt in the hand (to the second 
degree); the pains disappeared at once on plunging the 
hand into alcohol, to reappear again on its withdrawal. 
Moreover, I observed that burns submitted to this treatment 
were cured in much less time than those treat eil otherwise. • 

**An»sthesia by cold (according to the methoils of Rich- 
ardson, etc.), though known and appreciated for a long 
time, is relatively little employed, solely on account of the 
inconveniences of the procedure. These inconveniences, 
joined to the above observations, have led me to attempt 

♦ Gnsette des Hdpitaux, No. 105. September 10th, 1878. 
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aneesthesia by cold in grand operations, and in extensive 
burns located elsewhere than in the extremities." 

I have repeated these experiments, and can corroborate 
the main fa<jts, i, e., regarding the loss of sensibility. When 
a finger, upon which there was a felon, was immersed in 
alcohol of 20° F., it could be manipulated with impunity ; 
whereas, before the immersion, the member was so sensitive 
that the slightest touch caused excruciating pain. 

** Freezing the skin with ether spray sometimes tempor- 
arily removes sciatica or neuralgia, but the relief generally 
is but temporary. The skin, or mucous membrane, when 
sufficiently frozen to permit of a painless operation, becomes 
pale, shrunken, tallowy-looking, and feels as if oppressed 
with a great weight. Whilst recovering the natural condi- 
tion, the frozen tissues tingle and smart, sometimes so 
intensely as to exceed the pain of the operation.'^ — Ringer. 
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CHAPTER II. 

I'lther-'Thc ordinary methods of administering: towel, cone, sponge, 
or bag. Test when patient is fully under its influence. Physio- 
logical Action of Ether. Cautions in regard to Bolid Food before 
Etherization. Cases in wliich Ether should not be employed as 
an Ansesthetic. The three stages of Etlierization. Sulphuric Ether 
—Always gives Warning. Use of Air, Artery Forceps, Artificial 
Hespiration in Fainting, etc. Statistics in Reference to Death. 
Experiments by the Spliygmograph. Primary and Secondary 
Effects. Table of Deaths from Ether. Abstract of Report of Boston 
Committee. Inflammability. Conclusions of Author. 

ETHYL OXIDE, ETHYLETHER, ^'h'}^- 

This body, commonly called ** ether, '^ is manufactured 
on a large scale by heating a mixture of strong alcohol and 
concentrated sulphuric acid to 140°. The reaction takes 
place in two stages : in the first, ethyl suli)huric acid and 
water are formed : — 



c 



'a'} ^^r}^^^-^'h'}^^^^-h}^' 



The ethyl sulphuric acid acts at 140° uiK)n another molecule 
of alcohol ; hydrogen and ethyl change places, and ether and 
sulphuric acid are formed : — 

%«^}so4+^^^}o=g}so4^,-^>g:;}o. 

The ether and the water produced are distilled off, whilst 
the sulphuric acid remains behind, ready to convert another 
quantity of alcohol into ether. 

The ordinary ether sold has a specific gravity of 0.750. 
When shaken with an equal quantity of water it loses i of 
its volume. JSther fortior should have a specific gravity of 
0.728, and will not, when shaken with an equal bulk of 
water, lose more than J of its volume. If pure, ether will 
not redden litmus i)aper. 

The specific gravity of chemically pure ether is 0.713 — 
0.725, and its boiling i)oiiit 95° F. A test tube filled with it 
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ami lielil in the wann hand shnuUI boil on tlie addition of 
fragmente of broken glatw, lu hot countries, like India and 
our own, or In the cloae wards of a hoepltal, if preserveil in 
imperfectly stoppered bottles, ether will abiiorb oxygen ami 
fonna acetle aeid, becomes impure, aud in therefore unsuit- 
able for inhalation. 

Kher does not mix with water, but is sliglitly solul>lf iu 
it; it mixes readily with alcohol. 

The ether which Is most generally empioyeil in PhilHdcl- 
pliia, and, Indeed, tbroughont the United States, is that 
manu&cture^l by the reliable firm of Powers AWelghtuian, 
and it is uniformly of most excellent quality. The ether of 
Dr. Bquibb, of Brooklyn, N.Y., is resorted to; it is of higher 
price and is freer from water, and, we tliink, is more apt to 
produce irritation if used too freely; tills cau be obviatei! liy 
moist^nln^i;, wltli warm water, the sixinge cone, or luhuiiug 
apparatus. If in doutit about the purity of your ether, 
agitate it with lime-water and then decant it before usiiit;. 

EthCT'by inhalation was resorted to for years to indiice a, 
etateof exhilaration, when a small quantity wan mixed with 
a very lar^ ijuantity of air. The great invention of Dr. 
Morton was to cause complete insensibility to pain without 
danger, causing true antesthesia, this being graduated l>y 
increasing the quantity of ether and iliniiniBhing the supply 
of air until the insensibility be cuiupIet«iyulita1ued,witliout 
howeverpasslng the limits in which stupor could be arrested 
short of danger. 

The ordinary meOiod in %i»e qf admiiiistroiion qf the first 
dUoovered anfeethetle, iiame^, washed sulphuric ether, is as 
foUotog.— 

An inhaler i« made by folding a towel into a lurjre cone or 
bag, and then placing a coaif e sponge In its apex. Ether is 
then poured upon it with a free haud— half an ounce or 
more at a time — and repeated as necessary by removing the 
cone from the patient's mouth to renew the supply of ether. 
■ The lower part of the face, mouth, and nose is covered with 
the cone so as to exclude most of tiie air, and allow the 
patient to fill his lungs with more or less diluted ether 
vapor, depending on the care with which the eoue is applied. 
There will be, at the beginning of (he Iniialatlon, attempts 
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to struggle, on account of tlie irritating uature of the ether, 
wtiich are to be gently, but tlrmly reetraiacd, uaing as little 
force an poaaible, and only one or two inspirations of pure air 
allowed ; subsequently eooiplete quiescence usually foUowH, 
and the }iatient passes into a profouud state of tnaeiislblllty. 
If, however, the face become livid or very jjale, the cone la 
lifted entirelyawayfora time until thia condition disappears. 
In de1icat« persons, it is well to notice any unusual slowneaa 
or internilttence of tlie pulse. One of the best tests of the 
patient being fully under the influence of the ether, is when 
the conjunctival surface of the eye can be touched with 
Impunity, and the arm can be raised and will fall as if par- 
alyzed. Dr. Snow states that he found the eye sensible to 
light in all stages of etherization. 

PHYSIOLOGICAL ACTION OF ETHER. 

The functions of the cerebrum or brain are affected before 
those of other portions of the nei-\-ou9 system. After a more- 
prolonged Inhalation the anterior or motor centres soon &il 
to respond to raechaniealimtation, yet thefimuUonsof the 
medulia-oblougata are performed. 

If the inhalation of ether is still further carried on, ac- 
cording tfl Ftourena, the sensory, and finally the motor, 
functions of the medulla-oblongata are involved, and death 
oeeurH from a paralysis of the respiratory centres. LoE^ct 
states that he found the sensory functions abolished very 
early, but he has never failed in any stage of the narcosis 
from ether to get a response from the anterior part of the 
cord by employing powerful galvanic currents. 

Ether should not be inhaled immediately after a full meal, 
indeed it is better to take only a biscuit or cracker and a 
glass of wine or a teaspoonful of brandy and water, or a 
scruple of bromide of potassium In wat«r, half an hour be- 
fore, always avoiding for several hours previously the risk 
and annoyance of a full stomach. Nothing like hard boiled 
eggs, ham, or beef should ever be allowed a feeble patient 
before inhalation for twenty-four hours. If nourishiuent is 
necessary, let it be of a liquid character; as solid food, not 
digested, has been the cause of death in more than one 
person. 

Perfect quiet should be enjoined on all around the patient, 
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BCB, or even loud talhing, interfere with tliu perfeet 
and rapid Hctiun of the ancesthti^ic. NothiDg like a tight 
bandorgarmentHliouldprBTent the free action of the tliroat, 
chest, or interfere with the inuselea of respiration. False 

^^ teeth should always be laid aside iijitil after the inhalation 

^Kis over. There are a few 

^^■Theee we shall endeavor to enumerate. The ilret class is in 
^^Brery aged ])ersona with emphysema, hypertrophy of tlif 
^^Tlieart, fatty heart, or great valvular lesion. The second clas^ 
are those who are known to faiot from very slight lauses. 
The third class are habitual dmnkarda, or persona who 
drink in email quantities frequently each day. The fourth 
class is from limited action of the lungs by adhesions from 
old pleurisy, or pneumonia, or irritation of the mucous 
membrane with eseessive secretion. 

In amestheaia by ether, the real danger to he avoided in 
over-inebriation. It may he divided Into three stages. 

First stage, of exhilaration; second stage, that of stupor 
with snoring, or complete insensibility, which, with care, 
^^ can be gradually increased ordLiainishedwIthsttfety; third, 
^HUdangerous state, that of eoma with stertor, or tlie patient 
^^Bttecome^ livid with true asphyxia, or may alternate between 
^^Ftividity, with a falling pulse, with apparently alarming 
Indications. 

There are a certain class of iNitienta that pass into an 
Almost profound state of unconsciousness without the^e 
(Ustinct stages, while others require two or three assistants 
to hold them while inhaling, and have a wild exulted stage, 
then pass, after a longer or shorter time, into the stage of 
atupor; these latter are termed by those who are familiar 

Bwith the administration of anajsthetics "bad etherizers," 
RDd here comes the importance of experience. Indeed, no 
one should be trusted with the inhalation unless he has 
ttafised through a course of Instruction ; for, unless great 
ifiBcretlon is shown in giving or withdrawing the agent, the 
result may be fatal, while, with proper care, even in these 
bad cases, you may ultimately reach a stage of stupefaction, 
^^»nd ail go well. The following case illustrates auothet clasa-. 
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October 4th, 1877, Jefferson College Hospital. In a case of 
mastoid disease, in which I perforated the bone and opened 
the cells, my friend, Dr, Allis, administered the ether, the 
patient made but little effort at respiration ; and, after con- 
suming from six to eight ounces of ether for a full half hour 
without producing the true aneesthetic result, we had to 
resort to the use of chloroform, pure and alone. This is not 
the first case in which, in the hands of even the most careful 
administrators, the ether has not produced the desired result, 
and we are under the necessity of resorting to the use of the 
more dangerous agent ; but this must not be done until a 
full and free trial of the milder and safer agent, always in 
careful hands, and only in the most important and very 
painful operations. 

SULPHURIC ETHER AS AN ANESTHETIC 

Is not altogether.^ free from danger, but it always gives 
warning before it causes the death of the patients The 
countenance should be watched, and the difficulty in breath- 
ing promptly attended to the moment the face assumes a 
l)urple, dusky, or extremely pale hue. The first thing to be 
(lone is to remove the inhaling apparatus, and admit fresh 
air ; if this is not sufficient, draw forward the tongue by 
means of a pair of artery forceps, or a napkin or handkerchief 
wrapped around it; also, draw forward and support the jaw. 
If these means should fail to reestablish a healthy action of 
the lungs and cause due oxygenation of the blood, resort at 
once to artificial respiration, by means of Marshall Hall's 
method, or mouth of the physician to that of the patient, or 
by the use of a small pair of hand bellows, or air-bag and 
nozzle having its valve on the side or base. 

A careful examination was conducted by the Royal Med- 
ical Chirurgical Society of London into the comparative 
merits of ether and chloroform, by means of the hemadyna- 
mometer in testing the effects on the heart's action and the 
influence of these agents upon it. The report states : *' The 
essential difference between the action of chloroform and 
ether is to be found in the effect produced upon the heart. 
The first operation of both agents is to stimulate the heart 
and augment the force of its contractions ; but, after this, 
cliloroform de2)re8scs the heart's action, whereas ether ai> 
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I oxen hut liHIf iulliKniii' iiimu the niusciiliir move- 
tneutg of that or^n." 
Tbt' ftt'iicml iifi-unR-y of these rtwultn, Altliou)i;li lested by 

kso roin|MmtlveIy cimrse Aii lustriiineiit, in borim out by 
careful esptriineiitK niatlt! with the s)ihyKniot!Ta))h by the 
late Dr. Morjiau," of Duliliu, vflio, with thiB dt'lieute inBtru- 
meiit, iimdi" iiuiiiorouH oliscrvatlonn whli'h are herf piven, 
and concludes 11 H foUowB: "I hftvo taken nil but one iif these 
exaraplfH (eij^ht chiwb) as the mon-t unjuiiiiitlouw, ™'i-urriiig 
in patientH of diminished heiilth niiil vitality, yet it is 
evident that the niiwt pcrfeet aiitesthef-ui cinild lie invoked 
under tlie Influeuee of ether, witli lUi ulwiinii' fitiniulnting 
efifeot on the circulation ; and ttiiit tlic condition cif insensi- 
bility could be maintained for a considerable time, yet there 
was no niutcrini alteration of the ' pulse writing,' and the 

I most perfect aeuse of security wuh cMtiibJislied. It is, therc^ 
, ealabliiilied that vhtle rJiloro/orm ej-Vrin a dcpre^ing 

Wb^uence on the heart, ef/ier cxtvte a. efimulalii^ one, tmil 

f Oiat eliloro/ortn is (he iiiokI daiigproim." 




Fig- 1 ivpri-weuts thc]HllHeiir a female pBtieiit, iiged tweiilj'- 
' re, who had been eonilned to lied I'or Hve iminthB; pidsc 
EiWrlting taken before etiieri/atioii. 

Fig. 2 repriwnts it during i(s full influence. It will Im 
Kteen tliat the heart |M>wer iiuUealitm v.-an rather stroti;:er 
I during ethcrizatlotl tlian iiefore. 
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Fig. (i iviirwi'iiis lilt' imlsi' writing nf tiio suiiie {latient 
wlien Ktendiiil liy otiif ii;{ution. Tlie ooiitraat is.reiiiBrkably 
favoruble. 



Fig. T re|)reneiits tlie piilwi' writing of a healthy j-uung 
mnn, of twenty-two, jin-vious to operation for iirtiflcial pu- 
{dl; an ittrii'limi wliii-li liiul nut interftTiil witii hlr" general 

iKAlth. 
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Fig. 8 i't'])rfj*iits the same when tnktii uiider full ellitTiz- 
atioii, mill nfter the ennipletioii ivf the uiierutioii. A tsoai- 
pari^m n( tliis inilse writinjc with that iif the natural soft 
pulse will ho ariple e^-ideiu-i' i>f the safety of ctheri/jitioD 
tlie hwm. 

ALIiKGED I)A>"«ERS WHICH ACCOMPANY THE 

INHAI.ATIOX OF THE VAPOR OF 

sn.PHTIRIC ETHER* 

Hail wi> s|iiic'.', we shimhl l.i? veiy ghiil tn M.i.y Ilie whuk 
of this Hhle iiiiiii|]hk'l, Ijut we niUMt he eniitent to tfive the 
conehiBiiiiis ivliich aci-oiu|iariy it. We haii, hefurc ni-eiviiift 
it, copicil friini Di*. Taylov ou Poisons all the cases reported 
by him.- Imt we iniiijil, on rjirefuliy n-artiUK it, that his 
cases w^re hicludt-il hi the aiipeiHlix to the report of the 
Boston SiK-lety. In ju8tli1fatioii of tht eonelusioiis arrived 
at by the eoiiHuittee, there are presented in this report forty- 
one cases, s«thPrefl fi>"" e^er^ a^uilul'le source up to the 
year ISBl, tlie date of publiention 

" The )j;eneral concluHion^ which Imejieeii arrived ;il liy 
yonr eoiiiiiiittee may he suninitKl uri as follows : — 

"1st. The ultimate etfeets of all aneeathetics sliow that 
Ihey are depressing agents. This m indicated Imtli by their 
Bymptonisaiirtby the reBultsof experiments. No aniexthetic 
abould, therefore, he used carelessly, nor can it lie adminis- 
tered without risk by an incoiniietent jxTson. 

"2d. It is now widely conceded, both in this c-ountr.y and 
In Europe, that aulphurif ether is safer thaw any other an- 
■eethetlc, auii thin coiivietioQ is gradually gaining ground. 

" 3d. Proper precautions being taken' sulphuric ether will 
produce entire in sensibility in all eases, and no anaesthetic 
sieqnires so few precautions in its use. 

•Report Ota t'ljinmlllPeofTheliiiHUin SoelL'ly for M&ltcul Improve- 
£ ment on UieAlleeEii Dangers which nocompany tha Inlialallon ofSuI- 
■ pburiD Ether. pp.un. Boslont IiavldClH|ip,.^t31W'Hshlugt(inStre<>t. 1961. 



**4tb# ^rttertf in no reerirded r?a#«eof deaths known to the 
4'/ff$t$ttiU4f4*f uitHlmted to Milphaiie ether, which cannot be 
i^fpinUurtl im mnne other groiuid equidly i^nsible, or in 
wUU*U^ if ft were prMdble to repeat the experiment, insensi- 
MIfiy ''iiuld m;t have been produced and death avoided. 
Titin f'tiUtUfi \h: naif] r^ifhloroform. 

'' Mh* f II view of all them* faetn, the u«e of ether hi armies, 
Ut iiu* i*xU'Ui whidi lt« bulk will permit, ought to be obliga- 
iAtryi Hi U*iiHi III a moral jK>lnt of view. 

'* Will, TUv fulviititaK^'H of c'hlorofomi are exclusively those 
of «'i»ii vciil4'ii('<*. ItH <UingcrH are not averted by its admixture 
wlMi milpliuric- ether In any proportions ; the combination 
of ihcN4< two agents catitiot be too strongly denouncetl as a 
( ri*lM^lM<rouH luid (liingerous compound. Chloric ether, being 
a Holiitloii of (•hloroforin in alcohol, merits the same con- 
dctiinHllon/' 

INKIiAMMAHILITY OF ETHER. 

Two iHU'ldciitw have come to our knowledge in which the 
4«(lior waM Ignited, and, although causing no actual injury, 
prodnotMl much fear and confusion. The fli»st was where a 
iaiHh' of cihcr was accidentally broken and ignited while 
Ih'. William Hunt was operating, durhig the night, at the 
PcnUHylvanla Hospital. The stvond occurred while Dr. 
William H. Panctmstwas applying the actual cautery to a 
|Mdlcn( at the JctU'rson College Hospital clinic during the 
ilay. Dr. Hlgt»U>w»^ t>f Btwton, in connuenting ui>ou the 
hittamuuiblllty of the vapor of ether, oliserves, **Its practi- 
{H\\ Hk\(iAy Is doubtless jmrtly owing to the fact that the air, 
<h>oUhI by Us evttiHmdiou, t^stablishw a downwartl current." 
This 1;^ due to the gi't^der denshy of ether iyi/xm*, for whilst 
Uu^ \1hcr Itself has a s|Hvlt\c gravity of .728, its vaiK>r has 
;,\vVlS t\»r Us s^^vh\c gwvlty : and this fact may U» readily 
uvkttHl by \4wtTvhig the downwanl currents of vajK^r when 
|HkuHnitf fhMU vMie In^ttle to another, 

li,v \\^ubhdi^ the slatlsturs in^Uvte^l hi the I'nitetl States 
l^y l>i\ Audrx^x^^ ^^ i'hU^tij^K and tho^* of Knglai\d by Dr. 
IUelw^i\W%^U \Wr KAm<K^n« we %44ain the UKirtality i*aused by 
^hw V^M^ ^^ 15^>* «ttoh as fiHir deaths In ^SKk or one to 
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"Dr. C Dawson,* of Lpeds, England, has furnislKi.! tht' 
■following li«t of dcatbH from cth^r fnini 1S73 to 1877, and I 
have added those of 1878; — 

TABLE OF DEATHS FROM KTHER, BY CAWTLEY 
DAWeON. L. R. 0. P., M. B. C. 8., LEEDS. 
[Tlie following analysis of the reports of deaths under ether 
iTHivn up, not with the intentionofeomjiaring them with 
under ehlorofomi, it Iwing arwiiined that the foniier 
has fully CHtaWisht'd itst'tf iih by fnr the wafer anwsthetic, 
hut with the objeet of fpithcrinB all tlie iufoniiution they 
atToi'd, and learning, if iiosKihle, all tlie preventable dangers, 
so as to iniprove the re«ultn. If we are t-atlsfied that, al- 
though the [wrcentHge of deaths from ether is apjiarently 
below tllat of deaths from chlorofonn, we eaii yet improve 
by esijerienee, and help to raine still flirther, though in a 
small measure, the seieiiee of ancesthesla towards the high 
slandaiil of perfeet safety which, we trust, is its ultimate 
position, it in not euougli tliat we. read reports of fata! easet; 
at the times they apiiear in our journals, but we must again 
and again reeall them, place them side by side, compare 
them with one another, and so scrutinize their every 
feature with untiring zeal, that, if ijosslble, we may traee 
certain marks nnining throughout them, and become 
so intiniitte with llmse marks as to be able to recognize 
their earliest appearance or prevent their iijipearance alto- 
gether. 

The almve table Includes, in the last Ave years, all, or. 
nearly all, the deaths that have taken i>lace in tliis country 
under the iidniinistrntion of ether ; yet when we tlnil theiii 
uimie iiniouiiting to thirtieii, though that number compares 
wi'll with tlif ninnlier of deiitbs uinler chloi'ofonn, we feel 
thul eilhei-weiirenol perfect in the alt of its administration, 
tile aljHoluteiy safe uniesthelii; that we have been 
.te<U.<i- told it is. 

' us examine the essential fi'atures of these thirteen 
IS, together with five others that are it'porteil In the 
jcmrnuls to have occurred in America, and eonijiare 
ighteen casi-s with each other. 
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1. A woman » aj?ed 45, was to be operated upon for fatty 
tumor on the back, at the West London Hospital on Feb. 
18th, 1873. Cliloroform was tirst given on lint, and, the 
pulse becoming irregular, ether was sul)stitute<l. It became 
full and regular again, but suddenly stopi)ed, the face at the 
same time being '* dusky reil.'^ The ether used was pure ; 
it« specific gravity .700. One ounce of it was given ; it was 
administered on a sponge in the apex of a cone made of felt, 
the sponge having been previously wrung out in warm 
water. The j^ost mortem examination revealed nothing to 
account for death; all tlie organs were fairly liealthy,€»xcept 
both lungs being gorge<l with bjood. 

2. An old patient had a cancerous submaxillary gland 
successfully removed under ether. Sliortly afterwards, con- 
fusion and stupidity were observed, which de€^i)ene<l into 
unconsciousness with local convulsive seizures, and death 
supervened forty horn's after the operation. Tlie^>o«^ niortetn 
examination showed nothing to account for the mental 
symptoms. The chest was not examined. 

3. 8. S., aged 02, was to be operated upon at the \Vomeu\s 
Hospital, in Birmingham, for ovarian tmnor. After about 
live drachms of ether had been administereil, she l>ecanie 
satisfactorily unconscious, but suddenly apjH'ared to revive, 
opening her eyes, and passing urine; the pupils were largely 
dilated, and the pulse could not be felt. Some subjective 
efforts at respiration were nuule, but they ceased, and Sil- 
vester's method of artificial res])iration and otlier means of 
resuscitation were adopted without avail. At tliepo.v< mor- 
tem examination, the cavities of the heart were found to 
contain a small quantity of dark blood ; the other organs 
were healthy, except the ovaries and uterus; the state of the 
lungs is not reported. The aniesthetic used was a mixture 
of McFarlane & Co.'s anhydrous ether, and Hearon, S([uire 
& Frances' bichloride of methylene. 

4. David Newman, aged 14, had iridectomy performer I for 
corneitis. Ether was given in a cone of sj)ongio-piline. 
Befcu'c the operation was connnenced, alarming symptoms 
presented themselves — great struggling, opistbotonos, and 
feeble pulse. The administration of ether was discontinued ; 
the pulse improved, and the operation >\-as performed. 
Afterwards, the pulse and breathing stopp( d altogether, and 
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the patient clieii. Theponi moWcni fxuininutimi slinwi'tl llii' 
right i-avities of the heurt to he flill c.f dark Huii! liliiiid, Uif 
left neiirty wiipty, hikI the hmgB coiifrtHtHl with hrijrhl red 
blood. 

5. All old iiiuii wa« etheriiffi 1 hy Mr. MHiill, of Liwls, in 
1873, and ojjfrnted iiimn for hvniia. Wild di'liriuni s(!t in 
aftsrwiirdw; the [lutit-iit loi'c nit' t lie liressiiign, oiieiied tho 
wound, iiikI tore nut siiiiLe of lii" iiUcstinew. 

6. J. F., Hjieii 16, wiiK etheri/t'd for ojH'ratioii iipoii diseased 
; bone in the liaiid on April M, 1875. Four draehniH of Boh- 
, bins' ether were jmured upon Monie lint in a folded towel. 
L The piitleiit inlinled it nipidly, with im cmii-'h niid ivilh very 

UttleHtniKfflinif. In fourniiruM- d. ■> :.- .■■ a.Iy foropuTuIion, 
! when reNiilmtliiii suddi'Lil,\ . ■ . ■iiuiLie imle. Ihc 

I 'pUpilM dilute<l, iind Ihe ]iiil-' At llic j'o^' 



and the liintri- not .■oinre-liU. 

7. On .hiniinry -^'M. IST'i, a nnin wiis pliiceti nnder etherat 
the Cani-er II<.^|,iIal, l.oLi.ioii. He was thhi uiid jBdlid, yet 
motlenilely healUiy. I'arliid iuseiiHihillty was firwl ..lituined 

' by nitrons oxide; then ether, ofthe Jlril'Wi Plinnufii-ojHiiiu, 

I Slid speeille gravity .7*1, was (riven in a cinie of lint covered 

with oiU'd silk. After a sliglit stninj;k>, the iiatienl pol 

under it!< iiiHnence. In Hve minutes Ihe faee l«cainedn>.ky, 

Uie respiration uliiillow, a fnnyliiiir suLuid in liie tlirnai waH 

hean.1, and an eltort was niaile to i>x]iel hlood ; tin- [iiilp^e, 

' however, remained rcniariialily yood. Breathinji eeawed, 

I though Silvester's method wuh tried; and kIIII tUi- pn1^^^■ 

I kept heating foi" some nilnnttn. At Xhv po»t inortnn cNaini- 

I sutio]!, the general IiIikhI was fonnd dark, tliiid, ami eon- 

r ttlinln^ hnlihlew like tliowe of air. The lun-rn weiv fully 

I Inllatul, mid frrey. The right anricle was e(i(laiiKt'd. and 

lie ventricle empty ; Ihe left ^■^'lltriele nearly ho. A i-lnt of 

lood was fonnd in the tniL-hen. 

8. A patient at the Homwo|mthir C'ollejre, Xew Voi-k, wuh ' 
I etiierlzed fur opei-ation ujmn a iiecniseil jaw. The pnlsewas 

watehed all the thne hy another physieian. The face !<nd- 
deiily lieiiune hliie, and the renplnitioii ei'aMCil. 

0. Tin' ChiiMfio Medical Journal iind JSxaminer related a 
case of the Charitahle Eye and Kar Intinnary in Illiuois. A 
luaii, aged 74, was o[ierateil n|nm fur eatiiriu-t hy Dr. Holiiief?. 
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The patient inlialed tlie ether quietly till half a pound had 
been used; when a violent coughing eonuneneed, which was 
followed by extreme lividity of the faee and cessation of 
breathing. The ether was discontinutnl, and, by appropriate 
means, re8i)iration was rei'^stablished ; the lividity partiaUy 
disappeartKl, and the action of the heart be<*aine stronger. 
Without any more ether, the oi>ei*ation was concluded. 
Again the i)atient ceased to breatlie ; the face became more 
livid and the pulse very weak till death ensued, in spite of 
renewe<:l efforts to avert it. 

10. The Boston Medical and Surgical Jowmal gave the 
particulars of a case in which Dr. Sinclair incised the ob 
uteri for dysmenorrhoni. Tlie i)atient had l)een a teacher. 
She was operated upon at a jirivate hospital on July 19th, 
1876. The ether was given on a towel, and, when the patient 
became unconscious, the doctors present, wishing to be en- 
gaged with the operation, entrusted the continuance of the 
etherization to a female. Wlien they turned their attention 
again to the j)atient's condition, the breath and the pulse 
were found to have ceased. At tXwpost mortnn examination, 
engorgement of the pulmonary artery was found. 

11. On Heptembcr loth, 1876, a man, aged 28, had his right 
leg amputated for compound fracture, at Ciuy's Hospital, by 
Mr. Howse. The houstxsurgtH)n began with chloroform; 
and, when the patient was completely under its influence, 
substituted ether. After the operation was finished, and as 
the effects of the ether were passing off, retching came on, 
and the jmlse biname feeble. A little brandy was given. 
Almost innne<liately afterwards, the patient l)egan to vomit 
and became blue in the face. A large i)iece of undigested 
meat was removed from the l)ack of tlie mouth ; still no air 
entered the lungs ; other pieces of food were removed from 
the entrance to the larynx With no l.etter results. Tracheo- 
tomy was performed, and artificial r€^i)irati()n and other 
means were attemptetl ; but the patient died. At tlw 2)08t 
mortem examinati<ni, tlie larynx and tracbea were found 
full of partially digested food. 

12. The Amrricfn} Journal of Medical Science for October, 
1876, rei>orted a case of death after ether. The patient, 19 
years old, had contracted chest and lungs seriously rt^tricted 
by adhesions, which I ound tliem down in all directions. 
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Tlie etluT wus jiihiiiiiiHtered for twenty iiiiiiutfs; ileatli 
followed ulioiit two hours afttrwarcls. At tlic poit mortem 
exsminatloii, brouoliial ihikhia, pulinoiiary »nd pleural ser- 
ous efl\iMiiui, were rnuiul. 

13. The Bogton Medical and Surffioal Journal reported 
iinolhtT <'u»e iirdciith under ether. It wa*' "fan iilrl woman 
in whom ceivhnil htemorrhuge was afterwiirds found. 

14. A niiui, jiKLil W, was etherized by C'l<)Ver'a upimratuB, 

, for strannuliiteii liernia, nt the London Hospital. He eoni- 
meiieed by Inspiring only liiw own expired air for altout 
thirty BCTjonds; then he had the ether gi^'en intheproixirtioii 
I of from a qnurter to a lialf for u minute. He Htru^tKlcd, and 
breatlied the etlier Ijadlj' ; tlie mouth-piece, therefore, was 
frequently removed from iiln face. The amount of ether was 
. dimhiislied,aiid,ns his li]»i were blue, it was entirely dlscon- 
tlnueil; his lin'athlnj; improved a lit tk', but was not quite 
I Batistoetory. The pulse became weaker and weiiker, and 
finally stopped ; respiration, however, continiiiiittJ'or thirty 
\ Becondsorniore. At the poet morlcTH examination, the.hcurl 
* was found- flacdil, the left ventricle uncontractiil, the lungs 
I estretnely empliysematous, tlie bronchi filled with muco- 
purulent matter, and other morbid changes were seen. 
j 15. A imtient, iiged 5ti, had to be operated upon for a sj-phil- 
I itic caries of Hie U>g, iit the East Suftblk Hos|ritHl. Bichloride 
of nietliylenewus first artmlnlKtered; and, as the |iatient dlii 
r not readily miecuniii, methylated ether was sulwtltuted. 
' The patient woon lieeame unconscious; hut, recovering' un- 
duly (|uickly, the blcliloride of methylene was resumed. 
tireut Htrug>;''"<( ^hd peculiar epileptiform conv'ulslona 
ensued, followeil by tonic spasm; this spasm relaxed; the 
I hreathlu); beeunie sfeitorous; the pulse failetl; and death 
[ supervened. There was no pout mortem examination. 
I lii. At the MiHtrflelds Hospital, in Auiaist, lKfi7, u vei'y 
[ sloiit woiniiH, ajreil 4G, was to lie operated H|ii>n for cataract. 
A modification of C'loi-er's ap{Miratus was used ; forty ndninis 
of I'hlorofonu ^vnv added to the ether to prevent the chokln); 
sensuliiiii. The rejioi'ter of tlie case pi'oeceilM to say : "Whe 
had only breidhed the mixture for one ndnute, when the 
face lieeanie livid, and tilie could, thvrefon', intrilly have been 
under llie Inllueiiee of the aiiajntlietic. The yiuUv and rew- 
pinition continued fully foln- minuter after all anresthetics 
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had been discontinued." The aiuestlietic had ]»een applied 
on and oft* for some time after the first alarnj. At the jyost 
mortem examination the heart was found tiaceid and empty; 
the mitral valve contracted ; the walls in a state of fatty de- 
generaticm ; the lungs emphysematous, and congested with 
blood. 

17. Dr. Kobert Saundby gave ether with Ormsby's inlialer 
to a case at Birmingham on October 4th, 1877. M. C\, aged 
35, had contracted knees. At 12.45 P. ^I. ether was c<mi- 
menced ; only an ounce was used. There were no alarming 
incidents; very little stertor ; no cyanosis; and the respira- 
tions were regular and full. Afterwards, the i)atient was 
carried out of the theatre across an open court for fifty yards, 
though well wrapped up. At 2.4o P. ^r.» one bour and a 
half after leaving the theatre, the patient suddenly became 
alarmingly ill, cyanotic, an<l indseless. Ji(UrH were beard 
over the chest. At 4.15 P. M. he died. At X\w pont mortem. 
examination, a^lema was found in tbe membranes of the 
brain 'no thrombus in the i)ulmonarv arterv ; tbe beart was 
healthy, containing a little blood in tbe rigbtjuiricle; tbe 
ventricles were contracted; the lungs were pale and (edema- 
tous; the' other organs were bealthy. Tbe etber used was 
of the specific gravity 720 Tl± 

18. At Lincoln, Miss S., aged 45, was etberized by Dr. 
Mitchinson for an operation upon a cancer of the breast. 
HaJf an ounce of brandy was given first. At thnv o'clock, 
pure sulpburic ether was administered l)y means of an in- 
haler, formed of a bagof nmslin covered with a leather case, 
which bad a valve at the aj)ex and a larger one at the lower 
edge; the valves were open, and air was allowed free ingress 
and egress. Another doctor's finger was on tbe pulse of the 
patient all tbe time. Half-an-ounce having l»een poured into 
the inhaler, Dr. Mitchinson held it lightly over the patient\s 
face; innnediately, she spoke as if half unc<»nscious, and 
with two more inhalations became turgid about the face, 
and her hands junched and white; there was no ))ulse. The 
tongue was dragged forward, and several forcible inspirations 
resulted; they, however, l»ecame less and less till .*>.15, when 
she died. At the post mortem examination, the heart was 
found covered with fat; the right ventricle containe<l an 
ounce of tin id blood, the left was firmly contracted and 
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empty; the muscular coat was one-twelftli of an inch thick. 
The base of the right lung contained a considerable quantity 
of fluid l)lood, and the base of the left a snjaller quantity ; 
there was cancerous deposit in both lungs. 

The following eighteen cases, whicli show, j^^i'fnd fadCy 
their causes and modes of death, may be at once taken out 
of the list, viz. : — 

No. 2, the old man, who, after the ana^stlietic eftectvS of 
ether had passed away, had not the strength to rally, but 
passed through the stages of confusion, stupidity, uncon- 
sciousness, and coma successively witliin two days. 

Nos. 3 and 15, the etlier being in tlie one case mixed with, 
and in the other replaced l)y, bicldoride of methylene. 

No. 5, in whicli Robbins' ether was used, for Dr. llicliard- 
son says it is not pure ether, but a mixture of amyl hydride 
and anhydrous ether ; it is useful in i)roducing local anies- 
thesia by the spray-machine for M'hich it is manufactured, 
toeing of a low boiling point and speciti(» gravity, and it is 
directly dangerous when inhaled. 

No. 11, in which tlie trachea was found filleil with food. 

Nos. 12 and 14, where previous i)ulmonary trouble was 
just aggravated by means of the etlier. 

Nine cases still remain, in which ether appeared to play 
no secondary part, nor even to be assisted by any untoward 
condition or circumstance; and the ijuestion immediately 
follows: What killed these i)atients? Tht^y who admit that, 
although ether is safer than chloroform, it is not absolutely 
safe, answer "jisphyxia ;" whilst all others, including those 
who assert the absolute safety of ether, give no answer at 
all. . 

It may be an advantage to draw up the essential particu- 
lars of these nine eases in a table, so that we may the more 
readily compare them altogether, and consider the following 
points : — 

A. The important /ae^s rei)orte(l in these cases. 

B. The ])robable conclusions deduced from the facts. 
('. A thcHjry explaining the facts and the deductions. 
1). The best metliod of the administration of ether. 
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A. The important facU.— They are eosily rei:opiii/fii in 
lookirinoverthe tiiblcof llieutne east«. 

I. Ether wan Inhaled iii various yet limited quantities, 
from tbrti' IiibulatioiiM of it up to aa many us would eouHUme 
half-u-pouud oil a towel ; and then produced the Bymptoms 
endiu^; In death. It waa diluted with various i|usntttles of 
atmospheric air, and given In varioiis methoda. 

3. The fiiee was rei>ort«d to be "dusky," "blue," "dusty 
red," "livid," "cyanotic," or "turgid" In seven uftlie nine 
eaeeiit, ami never said to be "white" or "pale;" in the other 
two, IbK L'oloF Is not n.'iM>rted at all. 

3. Id seven cases the heart did not cense till some tlnit; 
ha*l expireti after the comnieiiMmeut of the alarming' symp- 
tt)ms,aiidafter the ether bad beeu discontinued; tbeiutervals 
varyiHKi'roi"l'"U'''"ii''t^ to three hours. In thoseof which 
tbe notes were f.'OMiprebeusive, we read that the pulse re- 
mained feeble, weak, or good, for a longer or Khorter length 
of time after the ether had been discontinued, or after the 
alarm hod been taken ; in the other two caifctt, no certainly 
on that point can be gathere<l. 

4. The Ituigs were reported Ut have been gorged with 
blood in five cases, and the pulmonary artery in the nisth. 
In another, the trachea contained a clot of blood ; and, of 
the remaining thi-ee, two cases were not rejiorted at all, and 
one case only (No. 171, in which the putient died three bours 
after the etlier-in halation was over,wei-e the lungs altogether 
" iMde," and even then tliey were " cpdeniafous." 

ji. Tu'o Zfeditetiom seem to follow from these facts. 

I. Thcfatttt etltctsofetberdonotdepeud ufMin any directly 
[Kiisonous pritperty of its own. 

2.- Thene cases ditil by " asphyxia." 

Is not the former deduction indicated by the facts that the 
quantities of ether given in these cases were various and 
often small, and the proportions of its mixture with air, as 
well as the metliodsof its administration, also various? And 
is It not further borne out by tlie experience of so many eases 
in which other has been given in large quantities with the 
smallest possible amount of atmospheric air, and stitl the 
patients have to all appearances Iteeu perfectly safe? 

Some cases might be (|uoted, such aa those which caused 
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men like Dr. Joy JeftVeys to aflfirm the belief of American 
♦surgery- that ether is absolutely safe ; but one will suffice. 
Mr. Furneaux Jordan related a ease in which the ether was 
pushed to an extreme degree, on account of the marked and 
uncontrollable tremor of the muscles rendering the operation 
doubly difficult. The amesthetiser, Mr. Priestlej' Bmith, 
when requested by Mr. Jordan to give the patient more 
ether, remarked ** that the man was as much under the 
influence of ether as it was possible to effect. ^^ 

The second conclusion, that asphyxia was the mode of 
death, is, to my mind, irresistil)le from the dusky face, the 
shallow resi)iration, the interval between the commencement 
of the alarming symptoms and death, the engorged lungs, 
iind other signs reiK)rte<l in most of the cases. 

C. A Theor)/ explaining these facta and reconciling these 
conchmona. — The intense cold produced by the ether under 
certain circumstances causes the small ])lood- vessels of the 
lungs to contract, and so offer such degree of resistance to 
the right ventri(^le of the heart as to stop it, if it be weak or 
Avearied, and embarrass it, if it be strong'; and, by watching 
the symptoms from this p(unt of view, we are likely to be 
able to cope with the dangers as they may arise, or even 
(may we hope?) to prevent their occurence entirely. 

Assuming that the deductions under the head b are logic- 
ally based upon known facts, we are driven into a corner 
out of which only such a theory as this can help us. 

The asphyxia l)y which tliese deaths occur cannot be said 
to be brought on by any interference with the nerves or 
nerve-centres directly concerned in respiratory movements, 
i, e., by paralysis of respiratory muscles, like the asphyxia 
from carbonic dioxide poisoning ; nor, on the other hand, 
by any mechanical interference with the air-i^assages, as the 
asphyxia from hanging or drowning; but must be from 
interference with the chemical process of the aeration of the 
blood in the air-cells and blood-vessels surrounding them. 
This interference is not due to the want of oxygen, because 
none of these cases show that oxygen was absent ; but most 
of them show the reverse, pure atmospheric air having been 
breathed for some time before death. It nuist, then, be the 
result of the insufficiency of the circulatory action of the 
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blood, ill tilt' cuiiiiiarj- vessdH of the lirnjrn, to lio their sthnre 
in cun-yiuj^oii rertpi rati nil. Whiitolislnn-tnthi«Hrcnhition? 
Itcaiinot Ijt- lliat the lilraul iji jtoi.-itjiiifi with ether; for, in 
one case INu, Ifii, three inhaiatiims only hail lit'en taken, 
and in iinotlier iXo. liii the ether had hfen aihiiinlHtered 
fornneniiiiiileoiily. It must iJe from some jiroiterty of ether 
wliliQi i'iinie~ iiji<i ai'ttiiii in certain cireuniRtances ; and, 
when we I'lill I" iiiiiiit it:- (lOwer of producing intense cold 
nnder MOine iniiili lions, we venture to inquire Into the like- 
lihood of that |tn>|iert.v hcinj; thecauite of RHphyxia. Biipiiose 
it to be trnf. Klher. In its ndniinlstration, hw-onieti a vapor 
hyaitM(n-lj|n)(aflxeiiamonntofheatfromrtnrroundingniedift, 
generally tilt' attii(iM]iliere, and In that iinidicion im inhaled 
Into the hirjter fniinehiiil tiihen, and then liei-nnies ndxed 
with the residual air in the siiialler tubes and iklveular 
spacew. Fi-oni them it is alwnrlied into and dissolved by the 
blood, liefondnfj a fluid ajrain' virtuully in thnt act, and 
therefori' jriviu;; iifT a certain amount of latent heat. This 
heat diftiiM's itself through the iKwly as well as the ether, 
and prolmbly niucli fester, the latter havinR to lie pufihed 
on to iitlii'r iKirts hy the continued addition of more ether 
behind. This- pi'ocess j.'oes nn as long as ether Is added. 
Wlien itr" iidniinirtration is discontinnert or interrupted for 
any reiiiton, and pure air allowed to enter the lunga, the 
current of osmosis lielween the blood In the capillaries of 
the lungs anil llie contents of the aii'-cells is reversed. The 
ether, having now to change from the state of fluid to that 
of vapor again, rfal>Horbs the amount of heat it gave off on 
ita entrance into the blood. If tlie air which iias Just entered 
the lungH be warm, the abstraction of heal for the rePvapor- 
ation of the ether will not-be felt by the lungs, though it is 
sudden and local ; but if, on the other liand, that fresh air 
be cold, whetlier on occimnt of its passtng through or close 
to an ii;e-cold iastrmnent, rendered no by the action of the 
ether, or froni the room being cold, or from the patient 
having been put into a cold place, thougli well wrapped 
ap, the amount of heat required suddenly by the ether 
on its returning to the atmoaphere will be more; and 
the lung-tissue, not having stored up the heat, the ether 
brought to it will, upon thia sudden demand, become so 
ooldat« to cause a violent contraction of its arteriole^!. Such 
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an amount of obstruction, from this contraction of a large 
number of vessels, without anastomoses or diverticula, 
resists the right side of the heart ; that, unless the latter 
has an immense margin of strength, failure in its function 
is the result, and the patient dies in a space of time varying 
with the amount of resistance and tlie amount of strength 
the right ventricle possesses. If the death were rapid, there 
would be engorgement of the main branches of the pulmon- 
ary artery and the right side of the heart. But the heart 
may be able to overcome this obstruction ; then the capill- 
aries of the lungs become engorged, the chemical process 
in respiration becomes impeded, and the vis a fronte more 
or less lost. Here is another and, perhaps, greater resistance 
to the heart ; and the latter, wearied out now, might fail. 
In this case, death would be more delayed than in the 
former ; the pulse might be felt to become more and mote 
feeble. Afterwards the lungs would be found engorged with 
blood, and the right side of the heart might be full of dark 
blood, or the reverse. 

But a strong heart might be supposed to overcome even 
this second resistance; then the engorged cai^illaries would 
throw out a quantity of serum into the air-cells and the sur- 
rounding tissues ; that in the air-cells becoming frothy and 
being expectorated ; that in the tissues, perhaps, after some 
time becoming reabsorbed, or possibly causing so much diffi- 
culty in the acts of resi)iration as to constitute the last straw 
and break the camel's back, by ottering such embarrassment 
to the exhausted heart that the patient at last succumbs. 

13. The Best Method of the Administration of Ether, — My 
own experience consists princij^ally in having administered 
antesthetics for Mr. Pridgiii Teale's cases in private, with 
very few exceptions, during the last year and a half. In 
those cases, except with very young children, ether has 
nearly always been administered. At tirst we used the 
sponge, covered with mackintosh ; then the American 
framework, with the bandage weaved in it; next. Clover's 
larger apparatus ; lastly. Clover's smaller and more recent 
inhaler. I have also used Orinsby's inhaler a few times. 

In my opinion. Clover's smaller inhaler is the best; it is 
made by Meyer & Meltzer, Great Portland »Street. It is 
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conipoeed of an ether ehanjber and water ehmnber, t^igether 
in a circular vessel ; a bag that can. be tietaehed ; and a face 
piece, which likewise win be detJtched, and wliich rotates, 
when fixed to the veneel, for the purpose of regulating the 
aniiiunt of ether-vapor; it ban no valves or sponge. It 
poBsesiaea the following advantages : — 

1. There ia no struggling or reeiBtancc on the part of the 
patient, however terrified or prejudiced he wiuy be; thf 
ether being invariably breathed with comfort, and in many 

I eases with even a sense of pleasure, 

2. The amount of ether-vapor can be carefully regulated 
' to a nicety without lifting the machine from the patient's 

i' foce, and, consequently. It ie easy to keep a patient on the 
I very borderland of inaensibillty for any length of time. 
I 3. Tlie ether being economised, and not being dissipated 
I into the surrounding atmosphere, there is not only a better 
I ■ chance of fresh air if needed for the patient, but tliere is 
I more comfort to the operator and his assistants, and espe- 
I dally to the antesthetiser, who, witli other contrivances, 
f often inhales a lai^e share of the vapor biiii.'^elf, and in 
I consequence suffers many a headache. Tiiere is alrM) a 
I considerable saving of ether ; an ounce and a half usually 
f being sufficient for half an hour, when formerly eight, nine, 

I 4. There is none of that bronchial iiiueua whicli gnve, 
L with otiier iuHtrnments, ho nmth trouble at the time of 
I, inhalation, and wlilch was often followed by bronchitis, 
% and in some instances by deatli. 

I 5. When eouselousnesB has so far returned tliat the patient 
I can recognize, and even speak sensibly, the sensibility to 
I pain in still so numb that an operation may be euueluded, 
I «utiires put in, and dressings applied, without tlie slightest 
FAlgn of pain fi'oni the patient. 

I 6. The comfort to the patient, silencing his resistance and 
I calming his niind, the ease with wliich the anffistbetlser 
■• can administer and regulate the ether with out the distraction 
I caused by tlie patient's struggles, or the etherised atnios- 
i phere, or the repeated application to an ether-bottle for 
I Aresh supplier, and the eijuable temperature at which the 
I ether-vapor can be kept, combine together to insure the 
V greater safety to the patient. 
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The following arc the details of the method of adminis- 
tering ether with the above-mentioned machine wliicli I 
have adopted, keeping in view and acting upon the theory 
spoken of under the division c of this paper; and Mr. Teaie 
exi)re^se8 himself well natisfied with the practical results 
that continue uninterruptedly under his observation. 

1. Never allow any solid food, milk, or spirits to enter the 
patient's stomach for six hours beforehand. 

2. See that the room is well warmed. 

3. Detacli the bag and face-piece from the metal vessel of 
the machine ; warm the vessel by placing it in a basin of 
hot water an inch deej); pour an ounce and a half of methy- 
lated ether, specific gravity .714, into the ether-chamber; 
put the face-piece to the vessel, and rotate it so that the 
indicator points to *'no ether." Let the patient breathe 
through the vessel without the bag into the air, so that he 
gets only a flavor of the ether ; his nervousness and fear 
will by this means be soon allayed, and confidence gained. 
Avoid giving him the choking sensation until he becomes 
numb to the ether ; by giving him the ether slowly at first, 
imperceptibly and gradually increasing it, the bag being 
placed to the vessel, and so stealing over his sensitiveness 
until he is quite *'numb;" then proceed rapidly to full 
ether, without any atmospheric air. Watch the respiration 
closely : if it be at all embarrassed, give one breath of fresh 
air, and resume the ether, at first weak, but increase it as 
before. He will soon be under its infiuence ; then reduce 
the proportion of ether by the regulator, so as to keep him 
just beyond the boundary line of sensibility ; give him one 
breath of fresh air occasionally. Continue to watch the 
respiration closely. After the operation, do not place the 
patient suddenly into a cold room or passage, even if he be 
warmly clothed. 

DEATHS UNDER ETHER.* 

A coal porter, over fifty years of age, was admitted into 
the London Hospital for strangulated hernia. Taxis having 
been used, and the symptoms unrelieved, the house-surgeon 
administered ether, using not more than an ounce and a 

* British Medical Journal, May 18th, 1878. 
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half in all; the patient oame under the inflaence rapidly 
and without difficulty. The loonl examination was then 
proceeded to, with respiration regular and pulse good. 
About xix minutes after the inhalations l>egan, a sudden 
spasmodic inspiration was heard as If he were choking. 
His tongue was drawn out, but respiration had ceased, lU- 
thougli bis pulse continued to beat for another haif minute. 
Silvester's artifioial respiration was eniployed, but no spon- 
taneous inspiratory effort followed. During the artilicial 
respiration, some fcecal matter eame up into the niouth. 

At the post-mortem, the left ventricle was found con- 
tracted ; heart healthy. The lungs were extremely con- 
gested. There was fcecal staining of the oesophagus and 
larynx, but no such matter had been drawn into the lungs. 
The kidneys were granular, 

G. W. Callander, Esq., stated to the writer that just prior 
to his leaving London for a visit to the United States, a 
death took place at St. Bartholomew's hospital on the ad- 
ministration of ether (kind of ether not known, but what 
is usually employed in England, which is a mixture of two 
or three ethers). This death took place prior to any opera- 
tion ; the man had been received Into the hospital for an 
Intestinal trouble. 

1 REMARKS OX DR. DAWSON'S THEORY. 

I We cannot agree with the Doctor that the cold has any- 
titing whatever to do with the fatal results, as we have 
never found the skin or pulse to fail under ether until the 
inhalation had stopped ; then the skin became luoist, 
clammy, and cold; and, if exposed, collapse of the lungs. 
If the system is not able to remove the moisture from the 
Bkin, the lungs must suffer, and the patient dies. 

In many persons, the lungs contain so little residual air, 
that the ether-vapor fills them almost entirely, not only 
depriving the blood of its required oxygen, but also pro- 
ducing its special influence upon the brain and nerves of 
sensation and motion. It is true that no apparatus now at 
our disposal entirely prevents air from reaching the lungs ; 
but the great dlfBculty lies generally in the sponge or towel 
used becoming so wet with the watery vapor, that a perfectly 
ftlr-tight covering for the mouth and nose is formed, neces- 
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warily producing asphyxia if left too long. Ether, like water, 
may alHO fill the trachea,»preventing the air from reaching 
the lungs, as often noticed in drowned persons, the trachea 
being found full of water; undoubtedly the prime cause of 
death. 

We have a beautiful exemplification of the action of the 
oxygen of the air in the human body, in the elimination 
of poisons in the transient operation of moderate doses of 
alcohol, ether, chloroform, opium, strychnia, prussic acid, 
snake poison, etc., etc., in all of which the real question of 
life or death is one of time; for if the fatal results do not 
speedily follow the absorption of the poison (as in chloro- 
form, strychnia, snake-bite, or prussic acid) into the blood, 
the patient gradually recovers from its effects, and the most 
effectual treatment consists in the maintenance of artificial 
respi ratory movements. Ether always gi ves timely warning. 

ETHER VERSUS CHLOROFORM. 

Prof. Ringer {Handbook of Therapeutics^ seventh edition, 
j)p. 344, liondon, 1878) says : ** Ether for many years* preceded 
chloroform as a general ansesthetic. At the present time, 
there is in this country much contention as to the relative 
merits of chloroform and of ether ; and ether bids fair rapidly 
to take the place of chloroform." 

Pure sulphuric ether is, without doubt, the most perfect 
anjesthetic we possess for use by the physician and the 
general surgeon. The proofs of its safety are full and com- 
plete. In the city of Philadelphia alone it has been used, 
with hut one exception, since its introduction in 1846, up to 
the ytuir 1878. In these thirty -two years, at least from three 
to five times a day it has been employed by the nine hundred 
and Hixty-seven regular physicians. These 11,660 days, 
multiplicHi by three, would give us 34,980 administrations 
without a sinjjjle primary death, and only one recorded 
secondary (loath.* 

ir sulphuric other is made from pure materials, and 
washcMl with oaro, it is sujuTior to all other anaesthetics in 
its fVoodoni from irritation of the stomach, and in protracted 
and dangerous operations, provided the usual caution is 
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iiHervt'd— f. e., not to take anj- solid food, except a biscuit 
r craL'ker, witli a. glass of wine, or a Hniall quantity of 
f brandy or wliisfcey and water, for six lioiirs prior to the 
(inhalation. 

To i^how that it can be used for the moat delicate operatioiie 
DD tbc pye, it is stated by Dr. Cartel", the distliifruiabed oph- 
Lttialniic surgeon of London, that be employii ether with 
[]>erfeet1y sntisfactorj' results in all operations on the eye as 
litegardi the spasm uf the muscles, and without the appear- 
■Itnce of any symptoms to indicate a possibly prejudicial 
ft«etion. This testimony is corroborated by all the ophthal- 
■Inic surgeons of our city. 

n our own experiments, where a small quantity of liquid 

I had been taken before the inhalation, the proportion 

■ases in whicli vomiting oeeurred. was only one in fifty. 

'. David Webster, of New York, states, in his cases taken 

tndJserlminat«ly, and not adopting the important i-aution, 

it vomitingoceurredonceln forty-two eases." In thirty 

:mn etherized by the late Dr. J. Morgan, of Dublin, 

Uckness of the stomach occurred in only two cases. In 

■twenty-sis reported by Surgeon-Major Porter with the ether 

! in iEngland, by the action of sulphuric acid on ulcohuls 

lade from potato and wood spirit, vomiting occurred in ten 

;s. owing ta its impurities. 
"Agiiin, from the annual report of Professor Bardeleben's 
: in Berlin, for 1876-7, we learn that deaths from chlo- 
u occurred in that year four times among twelve to 
iBfteen hundred narcoses; in all four cases, a small amount 
f chloroform was used when death occurred. These acci- 
dents, as well as an exceedingly large number of troublesome 
s, caused the Professor to abandon chloroforui, and 
used chloral and ether. AH narcoses have since been free 
from complications."* 

LOCAL ANESTHESIA AND ANESTHETICS. 

Tlie method of local ausjsthesia proijosed by Dr. Benjamin 

. Richardson is the one most generally adopted. The 

i process consists in directing ether on a given surface of the 
■body, the strongest, freed from alcohol and water, in minute 
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division or spray, mixed more or less with atmospheric air. 
This is accomplished by means of a hand-spray, an article 
which has become very popular in diffusing the various 
perfumed waters in a room. The apparatus consists of a 
bottle to contain the ether; through a perforated cork a 
double tube is passed, one extremity of the inner part of 
which goes to the bottom of the bottle ; above the cork a 
tube connected with the bellows (a rubber bag) pierces the 
outer part of the double tube, and communicates by a small 
aperture at the inner end of the cork with the interior of 
the bottle. The inner tube for delivering the ether runs 
upwards to the extremity of the outer tube. 

When the two rubber bags or bellows are compressed by 
the hand, a double current of air is produced ; one current 
descending and pressing upon the ether, forcing it along 
the inner tube, and the other ascending through the outer 
tube and playing upon the column of ether as it passes from 
the inner tube. 

RHIGOLENE, 

A product obtained by the distillation of petroleum, is also 
used for local anaesthesia; it is the lightest of all known liquids, 
its specific gravity being .625; it boils at 70°. This local 
anaesthesia, which is produced by the evaporation of these 
volatile liquids, which produce intense cold, can be used 
with advantage in minor surgery. It should never, by 
these agents, affect a large surface; nor should it be long 
applied, else it wjll freeze and destroy the tissue, so tliM the 
death of the part may tjike place. 

Dr. Letaiuendi* has discovered a new mode of utilizing 
the anaesthetic effects of ether-spray. After applying Rich- 
ardi-on's spray-producer for about two minutes, in which he 
emi)l()ys i)erfectly neutral sulphuric ether, the skin has by 
this time become red, and is the seat of a disagreeable sen- 
sation of cold, but no s(»usation of burning in the part. If 
at this moment an incision, eight to ten millimetres long, 
is made with a convex bistoury in the centre of the reddened 
part, not being carried deeper than the papillary layer of 
the eutis, immediately the incision is made there is suddenly 

» 4^chi vessr^ile JvkywuIyjjitvNoy^inber, 187.'. 
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xiuced an anffiniie zone, wliieh enlarges outwa/ds fmni 
'"the point iueised. 

If the spray is again directed for a few secouds on the 

part which has thus become aiieemic, the region Iwconies 

perfectly bioodleas and completely aneesthetic. The tissues, 

when cut, are like frozen fat, and have lost tlieir elasticity. 

Around the whit* circle there is a zone, in which the anje- 

mia is not absolute. The spray (iirected on tli is zone speedily 

I makes the ansemia and conse(|iient anipsthesia complete; 

ffisthesia can thus be carried around or along a limb. 

> The theory brought forward by Dr. Lefumeudi to account 

Ebr the effect of the slight incision is, that the cold produced 

bythe ether causesrelaxation, and consequently dilatation of 

the vessels. Theincision produces a sudden reaction, which 

converts the extreme dilatation Into extreme contraction. 

^^ The practical advantage is, that ansentliesia is obtained 

^^ft icithout a |>rolonged applicatiAu of the ethcr-»<])ray. 

^^H A<{^STHKriC MIXTUKK. 

I 

Kb 



Piilv. OHmphone, 3iv,— M. 
DttBolvo. 

■ On applying this mixture for a minute or two to the part 
jlrhere a superficial operation in to be practised, local aniee- 
Siesia is temporarily produced. 



EXCIWION OF CANCER OF THE BREAST BY 
WCISSOH^CUTTIXH UNDER ETHER-SPRAY, 
BY DR. BENJAMIN \V. RICHARDSON: 
The nature of the tumor wa^ sufficiently clear. It was 
!ft hard scirrhns, of the size of a email hen's egg, loosely held 
in the gland, with no adhcsiontt to the nmscular structure 
beneath. The tamily history of the patient confirnied the 
diagnosis; her mother haii sufl'ereti from scirrhus of the 
breast. The diagnosis left no doubt respecting the proper 
modeof treatment; there wuld be no hesitation in advising 
that the abnormal growth, while It was yet easily movable 
and removable, should be excised, and to this advlee the 
patient gave a willing assent. But now the tiuestion of the 
administration of an ameathetic came under consideration. 
The action of the heart of this ludy was so intermittent and 
irregular, and the power of her heart was so reduced, that 
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the sligRtest external impression inilaenced it in its motion ; 
she belonged, ih a word, to that population which is prone 
to die suddenly from chloroform and the other narcotic 
vapors. Under these circumstances, I proposed to the patient 
that the tumor should be excised under local anaesthesia ; 
and, that the failure of the process, if failure should follow 
the recommendation, might fall upon me entirely, I per- 
formed the o])eration myself. v 

** I operated on the 8th of May last, in the following man- 
ner. The patient having been placed in a semi-recumbent 
position on a narrow couch, I directed Mr.W. Perkins, who 
very efficiently conducted the local ansesthesia, to du*ect 
gently over the tumor a large spray of common ether, so as 
to chill thoroughly, but not to freeze the skin. I let him 
maintain this for a period of five minutes, then I handed 
to him another tube and bottle for spraying over the already 
chilled part the light fluid <?alled anaesthetic ether, a com- 
pound of ether of specific gravity .720 with hydride of amyl. 
A few moments* application of this lighter ether was suffi- 
cient to render the whole of the breast frozen like a hard 
snowball ; for a minute longer, that the deeper structures 
might become equally chilled, the spray was continued. 
When the structures were thus prepared, instead of using 
a scalpel for cutting, as in the ordinary way, I made the 
required incisions through the skin with a pair of small, 
strong, sharp, slightly-curved scissors. Commencing the 
incision by an angular cut at the outer margin of the part 
to be excised, I carried the lower blade of the scissors deeply 
into the breast, with the edge of the blade everted ; in this 
way I cut the lower flap ; then, commencing at the same 
angle, I cut in the same manner the upper flap. The rapidity 
and ease with which these incisions through the hardened 
tissues were made, struck me most favorably; the incisions 
were deep enough to enable me to grasp the tumor ftrmly 
with the left hand. I now laid down the ordinary shari>- 
cutting scissors, and with a pair of strong, slightly curved, 
tooth-edged scissors, I proceeded to cut on each side of the 
tumor until I could fairly lift it up ; then, by a few strokes 
made with the same scissors underneath, I cleared it com- 
pletely away. The operation lasted precisely three minutes, 
and was unattended, during the whole time, by the escape 
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'Of blood. The diwaaed masa removed, T had the etlier-f pray 
withdrawii|inorder toseeif any veaselewould bleed during 
reaction from the ^eziiig; thei-ewiisahttie oozing of blood, 
which quickly subsided, and one arterj' was tied, both ends 
of the lii^ture being cutoff cloae to the vessel. The wound, 
carefully cleaned with a soft, damp sponge, was closed ; 
■the eiltcea of it were aecured with five sutures; h pledget of 
■cotton- wool, chiirged with styptic colloid, was placed over 
the wound; and a Hntrpad and itrm bandage completed the 
.'dres-^ing. The patient passed a good night after the opera- 
was allowed to rise and go into the drawing-room 
on the following day ; and as she exhibited no rise of tem- 
perature beyond Dl)° F., and that only for a tew hours, and 
suffered ttom not one untoward symptom, the dressing was 
left untouched until the 13th of May, when, on removing it, 
ound was found healed throughout its entire extent. 
The sutures were removed a few days later, when the line 
ndsion was found fairly elosed, without a particle of 
charge or interruption of healing at any point. During 
whole of the operation the jiatieut did not utter a single 
[■(expression of pain. 

" The effect of the local ancegtheaia. — It la certain that in 

U case the local method afforded everything that could 

ibe desired in the way of aniesthej^ia. It saved all acute 

;i>ain; It saved the patient the dread of death during the 

sensibility from a general aniesthetif, and it enabled me 

proceed in our task without a thought m to the Immediate 

fety of the patient. I may say more tor It still : it war- 

.nted me in recommending the operation. I should cer- 

ly not have advised any friend of mine, whose lieart 

n the same condition of irritability and irregular aer- 

supply, to inhale an aDEesthetlc vapor, Ut the fatal 

■in of which such conditions of the circulation are ho 

k'orable. Applyhig, thcu, tills same rule txi a patient, 

iVrho In putting his life into my hands makes his life for 

time mine, I should consider it actually wrong t-o re- 

tcomnicLid a risk I would not myself accept; but, taking 

^vantage of the locwl method, I had no occasion to suggest 

iger of any kind, while I secured my patient the 

its of antesthesia, I saved her the dread of death 

the effects of a general aniesthetic; I saved her pos- 
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«lbly the Hymptom« of after-vomiting and faintness; and I 
fiaved niyHClf and my colleagues, during the operation, the 
anxiety tiiat ever attends the administration of a general 
anfentiietic to persons in whom disease of tlie heart is fore- 
known. 

*'77w? method of cutting with adssora, — Local auiestiiesia 
haH iiiany disadvantages ; it is lyore troublesome than 
gen<*ral aneesthesia as a detail of practice; and, as it leaves 
the (jonsciousness alive, it fails at times in preventing the 
fears of tlie patient. But hitherto the greatest difficulty 
in oi)erating under it, has been the obstacle of cutting 
tiiroiigh tlie hard, frozen, insensible part; the resistance to 
incision i)y the best cutting knife, and especially to dissec- 
tion by the knife, is such that I have seen the most skillful 
HurgcouH troubled by it; and I have never been able to 
(complain of tlie objection that has been made to the method 
on tliis ground. The difficulty is now overcome by the 
process of scissor-cutting which I have here introduced. 
The advantagii of tlie scissors over the scalpel will be at 
onc<i proved by any one who will take a thick, firm 
Hiructure, the cover of a book, for example, and try to cut 
tlirougli it; witli tlie best of scalpels he will be troubled, 
but witii Hcissor blades he will cut with the utmost facility, 
if th<« blades be well set. So, in cutting through the frozen 
aiiinial tissue, the parts can be divided as rapidly as may 
be wislied with the scissor blades, with perfect accuracy of 
incision, and as deeply as may be desired; the cutting is 
also made without any downward pressure, by which pain 
of pressure' is saveii ; also in, deep dissection the tissues, 
frozen as they are exposed, can be divided more easily than 
by the Knife, for the harder they are soliditied the easier 
thoy are divided by the scissor blades. In a word, I believe 
that every cutting oi>eniti(>n, in which local ana'sthesia is 
practicable, may be performed neatly and ett'ectively by 
selssor-cuttlng, and that a much larger number of operations 
may now he painlessly carried out under the local method. 

*'Some little attention requires to be paid to the instru- 
ments used. The seissoi's for superficial or skin cutting 
should he ex<iuisitt^ly sharp, neat, and strong; and I prefer 
them sliuhtly eurveil. For deep cutting, where there are 
many blood-vessels, the tooth-edged cutters are valuable; 
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Pthese pierce, eruah, and divide at the same time, autl they 
SBve blood. For other purposes, bb for dlvisiou of a sinus, 
BOiaemodiflcatioiis ore required, andMesHi'S.KrohDe&SeBe' 
man n are no w mak ing for ni e a case oflnstrumentsforthe spe- 
cial purpose of operation in the method under conBideration. 
("Effect of the operation, on the heart, in the case related. — 
Uo fact 18 more instructive in the history of the patient 
TCcwrded la this paper, than the beneficial effect produced 
on the ftinctinnH of the heart by tlie operation. In this 
instance, the eardiac Irregularity and irritability were 
purely due to irri^ular nervous supply, to nervous irritation 
and couHequent muscular exhaustion. The irritation might 
liave been in part due to the mental anxiety which naturally 
occoiniHinieH the disease, or it might have been due to the 
irritation of the tumor, and have been reflex in cliaracter. 
Whichever view be correct, the result of the operation was 

■curative; and, us the ease is typical of a class of plieuuuiena 
of disease, the lesson it teaches is extended far beyond It as 
Im individual illustration. It shows that so soon as the 
heart obtains rest from the persistent nervous thrill that 
invades it, its muscular tone returns, and its irregular 
motion and excitability cease. Thus by operating early fqr 
the removal of cancer, the nurgeon acts as physician also, 
and prolongs the general life by removing the loyal (Usease. 
I am convinced I have seen patients suffering from cancer 
die torn the mental and local irritation of the disease long 
_ Ijefore any development of the malady hatt advanced to kUJ 
y destruction of tiie part or organ involved ; I infer, there- 
fiire, that if, without any danger to life from general aniea- 
ftieala, we can remove external malignant growths painlessly 
md promptly, so soon indeed as they are detected, we shall 
ring art, effectively, to the defeat even of cancer."* 

• Prof. Billroth expresfies himself iia rollows; "Locnl ameBthetleg, 
alch have for their olil«it temporuryblunttrigof the pain in the part 
to be operated upon, by applluitliin uf a lulxture of ice aod saltpetre 
HF Wilt, have been abandoneil, or rather they have never lieen generally 
' celved. Recently these attfiapts have again uoiuired a general In- 
re>t,aa It secuied Ihata Hullulile method of local anie^theala had at 
but been found: Dr. B. W. Rlchantnon, by means of a pare spray 
blown against the Hpot In the skln.nndsucn cold Ik here Induced that 
aU senwitlon Is lust. Alter procuring some of this ether (by dram yl- 
atbe^) Crom England, 1 was aatlslleil of Its perftat action. In a tew 
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GASOLINE. 

This is a new and cheap agent as a local anaesthetic, and 
will answer all the purposes of ether at one-fourth the cost. 

Dr. C. J. Essig, in the Dental Cosmos for November, states 
that tlie following preparation has given uniform satisfaction 
as a loeiil ansesthetie : — 

9?. rulv. camphorse, 5iv. 

Etheria sulphuris, f 5iv.— M. 

Slg. Apply to the gum, surrounding the tooth to be extracted, with 
a pledget of cotton, until the gums turn white, when the tooth can be 
extracted with very little pain. 

INTERNAL ADMINISTRATION. 

Exhibited internally, sulphuric ether is an excellent 
diffusible stinuilant. It sinlcs in water, and is best admin- 
istered mixed with spermaceti and sugar, or in mucilage 
of gum arable; its taste is hot, pungent, and irritating, and 
when placed in the mouth, ears, nose, or rectum, pain is 
produced. It dissolves in alcoliol, whiskey, or brandy ; and 
when required as a powerful stimulant, as in fainting, ex- 
haustion, or collapse, this is an excellent method for admin- 
istering it. In using it for some time, it is best given enclosed 
in capsules. 

Gout. — In sudden attacks of gout in the stomach or intes- 
tines, a useful mixture is the following: — 

^. Spiritus vini gallici, 

^ther. aa fSj.— M. 

8ig. Dose, one teaspoonful in sugar and ice-water, repeated until 
relief is afforded. 

This same preparation will be found valuable in sjyasm of 
the stomach, or intestines^ or heart. Ether has been proved 
useful in tape-worm^ alone or combined with the oleo-resin 



seconds the skin became chalky white and absolutely without sensa- 
tion, but tlie efffect hardly extends through a moderately thick cutis; 
and, if the ethor be still blown against the cut surface, the frozen tissues 
cannot be distinguished from each other, and the knife, being coated 
with ice, will no longer cut. Hence, even in this most perfect form, 
local aniesthesia can only be used advantageously In a few minor 
operations. My former dread, that healing of the wound would be 
essentially interfered with by this freezing of the part, has been shown 
to be groundless."— Fourth German edition, translated by C. E. Hack- 
ley, A. M., M. !>., New York, 1879, p. 21. 
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of tlie male fern. The patient must live upon milk and a 
little bread for one day, and the following morning, fasting, 
take the full dose : — 

9?. Oleo resinae Filicis, Sss. 
^ther. fSj. 

Mucilag. acaciee, ad. ft. f Sss.-— M. 

Tills is to be repeated in three hours ; in the evening food 
can be taken, to be followed with a full dose of castor oil 
with twenty drops of spirits of turpentine. Some French 
authorities prefer to give f 3iss. of ether alone, administered 
at once, and followed in two hours by the purgative. 

Ether is also one of our most potent remedies in hysteria^ 

especially when associated with valerian, assufcBtida, 

musk, or camphor. In the first with the fluid extracts, as 

follows : — 

^. ^ther. 

Valerian, ex. fluid, aa f SJ.— M. 
Sig. A teaspoonful every liour. 

In the second it is mixed with the tinctures as follows : — 

9. ^:ther. 

Tinct. Assafoetidse, aa SJ. 
Mucilag. acacite, SJ.— M. 

Sig. A teaspoonful every hour until relieved. 

With musk : — 

9?. Moschus, 3iJ. 

ui!]ther. 

Mucilag. acacise, aa f Sj.— M. 
Sig. A teaspoonful every hour. 

With camphor, ether is not only useful in hysteria, but 
all forms of ^^ nervousness ^^ in dysmenorrhcea^ diarrhoea^ 
cholera^ abnormal sexual excitement^ epilepsy, hysterical, 
puerperal, and strychnic convulsions. Camphor with ether 
is best administered as follows :^- 

ti'. Vitelliovi, gij. 

Pulv. camphorce, SiJ. 
^ther. SiJ.— M. 

Add the ether to the camphor, and then the emulsion ; administer 
in tablespoonful doses every two hours. 

Cu7*e of Sciatica by subcutaneous injections of ether, — Dr.^. 
G. Comegys reports, in the Cincinnati Lancet and Observer, 
the successful treatment of a case of sciatica by means of 
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hyi*ff<UTnuU: arlriiinifftration of ether, and that, too, after 
HUiifr^i tfvery other thing had heen tried. He first gave 
t\fi4r4ru rirofi**, which was followed immediately by great pain, 
but wJiir'Ji HiHfU ]iaHwsed off* The injection, in increasing 
iUmtrH up to tiiirty drojin, wa8 repeated morning and evening 
for tiirwf dayn, when the patient was discliarged cured. No 
IfKfaJ f njur>' reHulte<l ; the injections were made in the ordi- 
nary HU|><?rficial method, and not deep. 

According ti) Zuelzer, ether can be used as a stimulant in 
Mniall ihmen by hy^xKlermic injections. He states that the 
MyiiijitoiiiH of colla])se are relieved by it, and abscesses are 
rare; the quantity recommended is one cubic centimetre, 
or alKMit sixteen minims. 

Anthrrux, — Inhalation of ether is very valuable to obtain 
relief in HpaHmmlic asthma, and obtain sleep for the patient. 
It can ha employed alone, or associated with tinctura digi- 
talis or conium. The ordinary dose of the ether if from ten 
t*) forty minirriH, and the tincture of digitalis from ten to 
thirty minims. 

The FAher-Hpray in Poat-partum Hemorrhage. — Mr. W. 
HaiKlMiil Grittlths, of Dublin, reports in the Practitioner the 
UMe of the ether-Hpray in two cases of post-partum hemorr- 
haK<', In which the usual means of arresting the flow had 
been rt^Horted to without effect. He directed the spray over 
the abdominal walls, along the spine, and over the genitals; 
In both (uises the uterus contracted immediately, and hemorr- 
hage ceased. 

Coryza and Obstinate Hoarseness. — Drs. Chapman and 
Physlck recommended the vapor of equal parts of Hoffinan's 
anodyne or compound spirits of sulphuric ether with equal 
parts of laudanum in cases of recent catarrh, in coryza, and 
ol)Htiiu\tc hoarseness, by inhalation.* 

Chorea. — A Jet or hand spray of sulphuric ether, free from 
alcohol, applied to the spine will relieve the most violent 
spasmodic or convulsive attack of chorea, with the subse- 
(luont use of Fowler's solution, ftve to ten drops three times 
a day in water, and occasional application of the galvanic 
current to the spine. 

♦ 1 havo also employ od ono-quftrtor grain of sulphate of morphia in 
tho plaoo of the laudanum, making a more elegant preparation, and 
with jjood sucooss. 
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Ji^ervoue Aphonia, or Tempore^ Lom qf Voice. — The 
I vapnr of ether has been highly recommended as a most 
I viiluahle remedy in hyatei'ieal or nervoua toes of voice. It 
L baa been the means of discovering malingerers, who were 
f flupi>Oi«ed or stated to be deaf and dumb,* and who, as soon 
8 tliey came under its aii(esthetlc influence, were able both 
I to hear and speak. 

Diphtheritic Angtria, or Pgeudo-Monbranoua Croup.^ 
Cases of diphtheritic angina have been treated with success 
I by inliaiations of etlier and steam. 

Whoaping-Cough. — Ether alone by inhalation is extremely 
P TiBCful in the relief of whooplng-eough ; and a combination 
of ether aisty parts, chlorofonn thirty parts, and turpentine 
one iiart, has been found a moat auce«saful remedy, by con- 
fining the imtient to his room, and making him, at every 
accesi^ of coughing, place before his mouth a, small piece of 
cloth, folded several times, and wet with a teaspoonful of the 
rmixture.f This remedy I have used witii most gratitying 
l:i€sults, at the same time employing, between the paroxysms, 
? extract belladonna and quinine Bulph. internally, with the 
I Inlinlalion of diluted carbolic acid in the patient's room. 
ETHER IK MITIGATION OF THE AGONIES 
OF DEATH. 
I avail myself of the reported trials of the late John 0. 
JWarren, M. D.,t "On the uno of ether in mitigating -the 
■ Kgonies of death," and his reasons for employing it in a free 
Vftnd decideil manner. He says; — 

T am fully aware that the agony in the dissolution of the 
I bond between the bodily frame and Its spiritual tenant ia 
so great as it ia believed t« Vie ; for, having queationed a 
t number of persona pasalug through the last stage of 
B«arthly existence, whether they sufifered pain, the answer 
Ehaa been almoat uniformly in the negative ; and on inquiring 
t vhat sensation was experienced, the reply lias been such aa 

ee-Tarnbull'ii Manual of Diseases of the Ear, pp. 312-315. Fhlla- 
F«o1pMa; J. B. LJpplncott&Co. 

t American PractI tiouor, July. 1875. 

J Blherlzatlou, with Hurglcal Keniarka by John C. Warren, M. D.. 
Emeritus Professor of AuBtomraad Surgery University or Cambrldae, 
fiurgeon at MosEBchuaetta Qeneral Hospital, Boston. William D, 
TIcknor A Co., Boston, IMT, pp. TO. 
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to lead me to consider it an undefinable sense of discomfort. 
The intellectual faculties appear to be so clouded and con- 
fused, that they are unable to take cognizance of the agitation 
which convulses the physical organization. 

'* There are, however, exceptional cases, in which there is 
great bodily suffering; and there is in all men an instinctive 
dread of the pains of death. If we tind the means of pre- 
venting or relieving these pains, the great change may be 
viewed without horror, and even with tranquillity. He 
who would experience a real euthanasia should not, however, 
trust merely to the virtues of ether, but should also have 
settled his accounts with this world, and be well prepared 
to settle those of the future. 

" In illustration of the practice alluded to may be men- 
tioned the case of a lady, who died of dysentery in the 
summer of 1847, at the age of ninety. She had been my 
patient more than forty years ; and during that time, besides 
heavy domestic calamities, had undergone a number of at- 
tacks of pleurisy, one of pericarditis, a severe and protracted 
bleeding from the stomach, with symptoms of malignant 
disease of this organ. She was once dangerously poisoned 
by eating partridge ; moreover, by a fall she had a fracture 
of the neck of the thigh-bone, and soon after her restoration 
was attacked with senile mortification of the foot, from 
which, having suffered months of intense pain, she wholly 
recovered. 

" Very temperate in her eating and drinking, and of a 
religious character, she was cheerful notwithstanding all 
these visitations ; appeared to enjoy life more as she grew 
older, went out freely, and made two or three excursions 
into the country within a few weeks of her last illness. 

*'The dysenteric attack, which terminated her career, 
accompanied with symptoms of unusual severity, was only 
relieved for a very short time by the use of opium. After 
more than two weeks of illness, violent pain occurred in one 
of the feet, with discoloration, ending in gangrene. The 
pain of mortification suddenly ceasing under the use of 
oi)iuiu, that of the abdomen returned, with convulsive 
twitchings of the limbs; and other remedies failing to miti- 
gate these symptoms, inhalation of ether was employed with 
perfect relief. 
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** From the first inhalation to the period of her death five 
days elapsed, during which a considerable number of ether- 
izations were used, and with such effect that, as soon as any . 
suffering occurred, she desired ether. In the intervals, her 
mind was clear ; she arranged such worldly matters as re- 
mained unsettled, received the consolations of religion, and 
finally, under ethereal influence, her spirit imperceptibly 
took its flight. 

" Vivisections. — An excellent use of ether may be made 
in regard to animal vivisections. The people of this country, 
in common with their English progenitors, have always 
viewed the torturing of living animals for scientiflc purposes 
with invincible repugnance. Great has been the sacriflce 
of improvement in physiology and surgery which this sen- 
timent has cost the medical profession. Ether enables us 
to lull the sensibilities of the victim, tranquilly pursue the 
natural workings of the internal organs, and the changes 
which take place from experimental applications; while 
the student of surgery can accustom himself to those gushes 
of the vital fluid, which, in the human body, are viewed 
with 80 much terror by the unpractised. Animals of any 
size may be etherized in a box, or by covering the head with 
an india-rubber sack, into which a mixture of ether and 
atmospheric air is forced." 

Vivisections with Ether and Chloroform. — Prof. 
Schiff, of Florence, states ; '' In our experiments, that is, in 
more than three thousand cases, we have adopted etheriza- 
tion with a view to preserve the life of animals ; and that, 
with few exceptions, indicated elsewhere (Memoir on the 
Laryngeal Nerve), not a single case of death occurred. On 
the other hand, chloroform has cost us a considerable num- 
ber of animals when I have wished to push anaesthesia to 
its ultimate stage. ' ' 
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CHAPTER III. 

Ethers which have aniesthetic properties. Acetic Ether. Experimenta 
by Dr. H. C.Wood on animals, etc. Formic Ether. Byasson's con- 
clusions in regard to it. Hydriodic Etlier. Properties and objections 
to itjS use. Methylic Ether. Dr. Richardson's experiments with it. 
liichloride of Methylene. Observations upon it by Dr. Jones of Cork, 
Dr. Taylor and Spencer Wells of London. Imlide of Methyl. Amy- 
lene. Bromideof Ethyl, or Hydrobromic Ether. Properties. Mode 
of preparation, and experiments by the writer. Chloride and Bi- 
chloride of Ethylene. Oxygen, Nitrogen and Hydrogen Gases as 
antesthetics. 

-- ACETIC ETHER (C^H-.C^^HgO,). 

Acetic ether is colorless, and has an agreeable odor and 
burning taste. kSpeeitic gravity 0.89; boiling point 165°.2F. 
If kept in contact with air, and in the presence of water, 
free acetic acid is formed. According to Dr. H. C. Wood, 
in pigeons and rabbits it produces perfect unconsciousness 
without as much previous struggling as when sulpliuric 
ether is used, and has the advantage over that compound of 
being less inflammable ; on the other liand, its volatility is 
less. No experimenter has emi>loyed this ether on man to 
produce ansesthesia. 

FORMIC ETHER (CgHaCHO,). 

Formic ether is a colorless liquid, recalling the odor of 
rum, and having an agreeable taste. Si)ecilic gravity 
0.915; density 62.8; boiling point 127°.3 F. It dissolves in 
nine parts of water and all proportions in alcohol, ether, 
lixed and volatile oils. Byasson made some experiments 
with it on animals, and found that this ether decomposed 
into alcohol and alkaline form iates through the alkalies of 
the blood. When inhaled, it lowers the temperature and* 
induces asphyxia. 

HYDRIODIC ETHER iC,H.,l). 

Hydriodic ether is a colorless non-inflammable liciuid, 
having a peculiar ethereal odor and taste, soluble in alcohol. 
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ftud nearly insoluble in water. It IhiiIm at 158° .5 F.; Mpwillu 
gravity of Uiiuld at 32°, 1 .9755. EximikwI to the air and liglit 
it liberates iodine and beconien brown, whiih irritates the 
nostrils aTid caiisw lacliryiiiution,and in wnnetiniew eni|)loyed 
by inhalation to bring tlie synteni under tho infliienci' of 
inline ill clii'onii- hronobltis luid pbthiHiH. 

METHYLIC ETHER (CH, ( jO. 

Slethyllc ether is a ciiioriess and very inllaiiiiiiiLlilt' gnu, 
[3ieavier than air, of an oppreasivc odor. It if sohiUlt in 
Water, wood Bjiirit, alcohol, and ether. A saturati'il -oliiijim 
in ether, at 82° F., has lieen rceonnnended by Dr. B. W, 
Richardson, wlio experimented iijion hinifelf, and foimil 
that there was no preliminary spasm excited in the larynx 
or elsewhere. The pulse arose to nijlely-sLx, and the imws- 
thesia waa perfect; yet he objected to it, heeause It i-ajiidly 
~ 'olatilizes f^in its solution, and on account of itK ini|ili'a.-'unr 
,Mor. Dr. Carter states : "In Dr. RIehardMon'« own huiuls, 
!J haveaeen the various I new) etherw act pi.'rfeclly woll, pru- 
lucing complete unconscioiisnegs and relaxation of niusck* 
witJiout either stni)j;gling or sickness, and without un)>Ie«s- 
'antsymptonisof anyklnd; hut I cannot judge how far such 
iults may have been due to the qualities of the agenlH 
^employed, bow far due to special ly skillful or careful admhi- 
fetration, orhowfar to thestate of the patients themselves."* 

BICHLORIDE OF METHYLENE (CHa<.'l;,|. 

Bichloride of nietiiylene was dlsctivcred in 1840, but Wii-h 
tlntrodueed hj Dr. B. W. Richardson in ]8«7. For some 
Fyeaw it has leceiveil the fullest trials ut MoorHelds 0]iti- 
"Lalnilo Hospital, Loudon, ^lere tlicy now use, aIniiMt 
r.exclusi\el>, suliihurie ether. Within the two years' triiil of 
F^he bichloride of metliylene in the hospital above refei'red 
Kto, two deaths occurred without any indicatiuu of danger 
Lfrom the state of the pulse or heart ; in the last' Instance of 
fdeatti, it occurred fi'om the exhibition of one drachm and a 

•In speclHc gravity, Imlliog point, etc, we linyo fillltiwed Prof. Win. 

Lllen Miller's Elements of Cliemlstry, Part III, Orgaiilo ChpniUtry 

LtLondoii: Longmmi. Green, Reader & Dyi-v. tburth ecUUoii. 1808), or 

iProt Maiseh's Kalional DlspunBUHiTy (Plilladclpliiii : H. T. r.ea, ISTH\, 
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Iijilf of riH'thylone to a healthy sailor, aged twenty-seven 
yviirn. It han heeu enii)loyed not only in short oj^erations, 
Imt iilso in H\\cA\ oj)eration8 as ovariotomy. ** Of this agent, 
Dr. .JoiH'H,*()f (york, has had considerable experience, having 
iHcd It (jonstantly for all minor operations in hospital and 
prlvute pnicrti(!e for over seven years. Hard drinkers or old 
tIpplcrM \mv(i tliis form of ansestlietic badly, and on some 
occaMlons lie has been alarmed and compelled to desist from 
Its ndrninlstratlon ; he also found it to be dangerous in old 
ciiMCM of chest a flection. His mode of administration was in 
H conicul gauze bag lined with flannel, and containing a 
nniall sponge." 

A/odfi of preparation. — Bichloride of methylene is both 
dllllcult and expensive to make. It is prepared by heating 
one part of mctliylic alcohol, two jiarts of connnon salt, and 
llircc parts of sulphuric acid, and passing the gas through 
water Into a glass globe, into which chlorine gas is conducted 
at tbe sunictimc. The globe is drawn out below so as to 
I'orni a thin tube, which passesintoone tubulureof a Woulfe 
bottle, the second lul)ulure being connected by means of a 
biMit glass tiibe with a second Woulfe bottle, this second 
bottle b(»lng phu'cd in ict» ; the other tubulure of this second 
b(»ttle Is connected with a flask cooledby mean sofa freezing 
mixture. The liipiid which is condensed in the Woulfe 
bottles Is chielly t'hlon)form, while that in the flask is 
alnn>st pure methylene tlichloride, or bichloride of methy- 
lene. 

.Hichlorl<l(^ of metbyUne is a colorless fluid, having an 
od4>r nuicb like that of chbn'oform. It is pleasant to inhale 
as a vap<»r, and produces very little irritation of the fauces 
an^i air-passaues. Its specilic gravity is 1.344, and its boiling 
point 10.V' V. From its oasior evaptn'ation, it requires freer 
aihninistration than chloroform; and because of its denser 
vapor, le>s quantity than ether. 

1 bad a small quantity of it i^vpared by Dr.W.H. (Greene, 
a comi>etent <briui>t ; and even with all bis care the si>ei*i- 
mcn contained <'blorot'orm. Its boiling point was 1(>5° F. 
rdi'bloride ot' mothylcno has no action on test-pai>er, is 
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soluble in alcohol and ether, and is frequently mixed with 
other ethers in England, tliis being easily accounted for by 
the difficulty in making it, and its cost. These various 
mixtures give us a clue to its uneciual character in regard to 
safety, in the hands of different experimenters. Its vapor 
has a density of 3.012, and burns witli a bright flame. It 
has been tested by the late Dr. Washington Atlee, who did 
not find it as satisfactory as his mixture of etlier and chloro- 
form. Six deaths have occurred from its use. There is no 
doubt that it has many of the dangerous qualities of chloro- 
form, as it belongs to the same chemical family, and death 
results from syncope, with dilated pupils. 

The bichloride of methylene is employed in the Bamaritan 
Free Hospital, of London ; and the officer in charge of the 
anaesthetic states it to be veyy satisfactory. Junker^s form 
of apparatus is used for its administration. The mortality 
from this agent is two in ten thousand, or one to live thou- 
sand 

As I have stated above, the strougost advocate for the 
bichloride of methylene or chloromethyl is Mr. J. Spencer 
Wells,* who believes that with this agent he has had all the 
advantages of complete anaesthesia, with fewer drawbacks 
than any other ; this is his experience of live years, and of 
three hundred and flfty serious operations. He gives it 
diluted with air by Junker's apparatus, and, from his doubts 
of its composition, we suspect what he employs to be a mix- 
ture of methylic alcohol and chloroform. These are his own 
words: ** What ever may be its chemical composition, whether 
it is chloroform mixed with some spirit or ether, or whether 
it is really bichloride of methylene, I am still content with 
the effects of the liquid sold under that name.*' 

Dr. Taylorf also states that '* a mixture of chloroform and 
ether has been sold as bichloride of methylene. On shaking 
this mixture with water, the chloroform is sei)arated and 
sinks." He rej^orts three deaths from this agent, and the 
allegation, therefore, that the vapor possesses any greater 
degree of safety than chloroform in surgical practice, is not 
supported by facts. 



* Meeting of British Medical Association, 1877. 
t On I'oisons, op. cit. p. 62J). 
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I»KATH H:oM Tlf K BK'HI^>KIDK OF METHYLKNK. 

Ca.sk 1. — A death from bichloride of methylene took place 
jit the IjiHwich Hospital,EnKland,whichaftbrd:<a remarkable 
illu?4tratioii of the relative safety of that drug and of ether. 
The fmtieiit whs tifty-nix years of age, and was to have had a 
necrowjd bone removed from his leg. He was first given 
the methyh'iie, which was changed for ether, for some cause 
which is not stated, l)Ut wliicli may have been some alarming 
^♦yinptoni pro(Uieed i)y the methylene. HaWng taken the 
etiier with safety until amesthesia was obtained, the opera- 
tion was proceeded witii ; Init, the patient .being allowed to 
wake too soon, tlie methylene was again resorted to; in 
fifteen seconds lie was dead. No post mortem examination 
Mas made, l)ut some ingenious person hazarded a guess that 
there had been unobserved apoplexy; and the jury, happy 
at any alternative except condenmation, adopted the hint, 
and voted the death accidental, and the medical officers free 
of all blame. A most unsatisfactory case in all its aspects, 
and one which should please the medical officers inculpated 
less than any one else; such a fatality may be hidden away 
by such a verdict, but no one can be satistied, without evi- 
dence, that the case was not oneof ansesthetic manslaugliter. 
—Medical J'rvsH^ London, 

('AHK 2. P/tarmaceutical Journal^ 1871, p. 875. Male, set. 
forty, (iiven during an operation on the eye; result, death 
in live minutes. J^ost mortcra^ congestion of the lungs. 

Cask 3. J^harmaceuilcal Journal^ 1871, p. 875. Male. In- 
haled o^^^^J i*t'H^»lt, (loath rapid. Post mortem^ no special 
post mortem appearances. 

Cask 4. Lancet, October 23d, 18G1), p. 582. Mr. Marshall. 
Male, jet. thirty-nine; T^\^^. The man was sitting in a chair 
(luring the time of administration, and preparing for an 
operation. Symptoms, pupils slightly dilated; no stertor or 
livldlty of countenance; result, death. 

Cask 5. One of the most i)ainful cases of death from the 
va]H>r of methylated ether occurred in the Birmingham 
Hospital, Knglanil, under ^Mr. Tait. A patient was about 
to undergo the operation of ovariotomy; five drachms of 
methylated ether in vapor were administered to her on a 
fold of a towel, by the resident medical officer. The pulse 
suddenly stopped, the pupils became dilated, and respiration 
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eensttl ; nil eftbrtw at re»torHti«ii were fruitiest. Ou iiisjiec- 
tioUjtlic heart and all tlip otIierorgiiiiBwereLEMlthy, except 
tlw ovary.— iance/, July 6tli, 1873, p. 23. 

IODIDE OF METHYL (CHJ). 
This coiiiimund was diac-m-ered l>y Duiims and Pdlgot in 
[ 18So, and Ix made by coiubiiiiii>; iitim^jtboruH, iodlae, and 
r Baethylie alcohol. A itafer and more agreeable preparation 
I of it in made, according to Wajiklyn, liy mixing Iodide of 
T'^taHsiiiiii and auhydi'oue methyllc alcoliol lu u retort, in 
I equivBleiit pmportions ; dry clilorinc Ras is passed into the 
f mixture, which is then dixtilleii, and the distillate agitated 
With wntiT and rectified, 
lodiile of methyl ii; a colorlCMS liquid of an etlieival odor. 
I. Spei-illc ftravity, 'a-liW, at 32° F. ; it ImjIIm at HO" F., and ' 

with difflenlty, giving oft' violet vapoi-s. Tlda ageut 

I VA'' proiKiwrt in 1868 by Dr. B. W. Richardsoii as an anses- 

L', but wasfouiid by himand by I'rof. Simpson ai^ unsafe. 

I It ha.i been recommended as a local anjesthetlc in cancerous 

eases. 

AMYLENE. 
The vapor of this liquid was inti-odufcd by the luti' Dr. 
Snoiv MS a ^'ul^stitllte for the vtipcr of chloroforn]. It pro- 
duces a loss of sensibility without causing complete coma or 
:Btui>or. Its use has already led to at least two deatlis, and 
ia, according to Dr. Taylor,* Tiot so safe an ageut a.s chloro- 
fonii vaiHir for surreal purposes. The only appearance met 
witln in iHie fatal case was an emithyseinatous state of the 
lungs, or excessive dilatation of the alr-celis {Mediral Umes 
and Gazette, April 4th and 18tli, 1867, pp. 333, SHI), and in 
the other a distension of tlie right cavities of the heart with 
dark fluid blood. There was no congestion of the brain, 
■nd no smell of amylene iierceptibie in the body. — Medical 
Time- awl Qaxette, August 8th, 1857, p. 133. 



Bromide nf ethyl (CjHjBrj.or "hydrobromlc etlier," if 
colorless liquid, with an agreeable odor ; it boils at alio 
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40°.7 C. (105°.8 F.), has a density of J. 419 at 15° C. (59^ F.); 
the boiling point and density are, therefore, intermediate 
between those of eliioroform and sulphuric ether. 

Properties, — Transparent and colorless liquid, heavier 
than water (Serullas) ; specitie gravity 1.40 (Lowig), 1.47S3 
at 0° (Pierre) ; vapor 'density 3.754 (R. Marchand J. per cm- 
188); very volatile; boiling point 40°.7 C. when the baro- 
meter stands at 757 mm. (Pierre) ; has a strong ethereal odor 
and pungent taste (Serullas). According to Lowig, its taste 
is strongly and disagreeably sweetish, with a somewhat 
burning after-taste. . The vapor, wlien inhaled, exerts an 
aniesthetic action, lil^e chloroform (Robin, CompL SencL 
xxxii. 6GD). It is sparingly soluble in water, but mixes in 
all proi)ortions witli alcohol and ether. 

Decompositions, — 1. Vapor of hydrobromic ether passed 
througli a glass tube at a low red heat is resolved into ethy- 
lene and hydrobromic acid gas. 2* It burns with difficulty, 
but with a beautiful green flame, which does not smoke, a 
strong odor of hydrobromic acid being at the same time 
evolved. 3. It is not decomposed by nitric acid, oil of vitriol, 
or potassium. 4. With ammonia it yields hydrobroniate of 
ethylamine. 

Bromide of ethyl absorbed by the respiratory passages 
j)roduces, according to M. Rabuteau,^ of Paris, absolute 
anaesthesia as rapidly, or even more rapidly, than chloro- 
form. This result has been established with frogs, rabbits, 
dogs, etc. After five minutes' (sometimes after two minutes') 
inhalation, by means of a sponge saturated in bromide of 
ethyl, dogs were completely antesthetized ; the animals 
recovered more rapidly than when chloroform was used. 

Bromide of ethyl is not caustic, nor even irritant, when 
compared to chloroform ; it can be ingested without diffi- 
culty, and applied without danger, not only subcutaneously, 
but to the external auditory meatus and to the mucous liiem- 
branes. In this respect it is i)referable to chloroform, which 
is very caustic, and tosuli)huric ether, of which the ingestion 
is nearly imi)ossible. Introduced into the human stomach 
in doses of from fifteen to twenty drops, bromide of ethyl 
does not produce anjesthesia as when absorbed in sufficient 

* Comptes Rcndus, vol. Lxxxiii. p. 129J; Pharm. Journ. and Traii«. 
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quantity by the respiratory passages ; it sootlies pain, tends 
to induce sleep, and does not disturb tlie appetite. 

This hydrobroniic ether is si^al'ingly soluble in water, and 
water shaken with it acquires a pleasant taste and odor; 
frogs placed in water so saturated undergo anaesthesia in 
ten or tifteen minutes. It is eliminated nearly entirely, if 
not completely, by tlie resj^iratory passages, whatever may 
have been the mode of absorption ; at most, only traces of it 
are found in the urine when it has been introduced into the 
stomach, and an extremely small quantity can be detected 
in that secretion when it has been inhaled. Bromide of 
ethyl does not decompose in the organism to form an alka- 
line bromide. Bromide of ethyl is an ansestlietic agent, 
possessing i)roperties intermediate between those of chloro- 
form, bromoform, and ether. 

I was the first to experiment with this ether upon man. It 
was prepared for me by Prof. J. P. Remington of this city, and 
subsequently in larger quantity by Dr.W. H. Greene. This 
ether was discovered by Serullas in 1827. It is produced by 
action of bromine on alcohol in the presence of phosphorus. 

The method which Mr. liemington first employed was 
that of the celebrated chemist De Vrij, by distilling four 
parts pulverized bromide of jwtassium, with five parts of a 
mixture, of two parts strong sulphuric acid and one part 
alcohol of ninety-six per cent. The Professor then made the 
second sample of hydrobromic ether by a modification of 
Personnels process, replacing the pliosphorus by amor- 
phous phosphorus ; but we found that the preparation had 
a i^hosphoric taste and odor, and contjjined minute particles 
of amorphous phosphorus. This amount of phosphorus 
produced brain disturbance, and a peculiar odor of mustard 
noticeable in the breath of those who inlialed it. 

My first experiment was with a small quantity, and subse- 
quently I used twenty-two ounces. T found it was colorless, 
with an agreeable odor and pleasant taste; the boiling point 
40®.9 C, and its density heavier than water. When inhaled, 
it produced more of the agreeable effects of chloroform, and 
did not increase the pulse over its normal beat, whilst it« 
action was very rajjid. In the second state (because the 
ether first prepared was not pure, /. e., free from traces of 
phosphorus) it caused an intermission of the i)ulse every 
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second heat. Three tea«pcKni fills were added to a pint of 
water, an<l they sank to the hottom in globules; and upon 
being shaken, they were in -part diffused without producing 
any clianue in tbe color of the water. A large-sized lively 
fro<»' was then placed in this pint of water thus charged, and 
he made numerous endeavors to get out of it, and it required 
twenty minutes before he was fully under its infiuence. 
The auiesthetic effect was most profound ; even liis iieart 
could just be felt making a most feeble effort, and his respir- 
ations entirely ceased, as far as I could judge; lie was per- 
fectlv relaxed ; the extremities became a livid-red color, and 
apparently lifeless, and no ])inching or pricking was felt by 
him. After the frog had been removed, he remained in this 
state for fifty-eight minutes, and then began to make some 
slight movements; and, when the hour was up, was able 
to move about in a languid manner. 

I made the following experiment with it in the ear: — 
A teaspoonful was mixed with one of glycerine and water, 
and was placed in the ear of a patient who was suffering 
from otalgia. The patient stated it gave her some pain, 
with a feeling of heat; but these sensations soon j^assed 
away, and her jmin was relieved. No inflammation or caus- 
tic effects resulted from its use in the auditory canal, which 
was very irritable. I attem])ted to use a small quantity of 
chloroform on cotton in the same ear, but it could not be 
borne in contact even for a few seconds, it caused so much 
distress and irritation of the parts. A third use of it was by 
inhalation, on a patient about to undergo a painful operation ; 
it induced a slight feeling of nausea, and she was very rapidly 
brought under its influence, and it did not produce the inter- 
mission in the pulse as in the first case. 

I administer hydrobromic ether by the mouth, triturated 
with glycerine, gum-arabic in powder, or a small portion of 
spermaceti, as it is so much heavier than water, and its 
effect upon the mucous membrane is slightly irritating if 
not given proj)erly (mixed), as it i)r()duces a feeling of 
warmth, and, as usual, eructation of gaseous ether. 

^. Ether Hydrobromic, xxTTL. 
(ilycerina*, f.lss. 

Aoacit*^ l)ulv. r.ii. 

M.— Aqua font. f.'ss. 

JSii?. fr>i. tor (li«'m. 



TIYrmOTIFlOMrCETHER AS AS AX.TSTHKTir. Tl 

TlIiaHtlienouthiiigeftc^tsofthcbronikleHiiii th<.>tjr»iu,an<l 
the Hamc cftfectn in vclioviiiH: lieailache, riutdnjt in the ears, 
or tinnitus auTliiin, (. c, when there Is no peridaiient organic 
Phallic ill the ear. Tt has all the pr()perties of nuljthuric 
ether in relieving colic, liatiileiioe, and L.yaterhi, also asthma 
and sita-iniodic (■(iii(ch. I have employed the hydrobromic 
ether hy Juhalatiiui, and ae intra-tpiipanal injeirted vaiKir 
in a uiiniher of t-af!en in tinnitus auriimi, ivhcre, in the most 
of the casea the noisea were of a neiroiis character, i. e., the 
_ result of funetional dieturhanee, with success; but as the 
Kgreat majority of these cases of tinnitus arise and are kept 
flip hy an altered condition of the middle ear* the result of 
exeesHive secretion of cen-unien, hUioil, niucuw, or pus, these 
latter conditions must lie i-elieved hy local and general treat- 
ment in conjunction with the hydroi)roinic ether, etc. I 
prefer the hydi-ohmndc ether to iiitrlt* of aniyl orliydro- 
broniio acid, there heing lens risk (han with the Hmt, and 
L because of its having yielded better results than the aeid in 
I my hands. The following cases will 8er\-c to )IUi>;trate itc 
F advantage over chloi'oform as an ansesthetic, anil for the 
] t^lief of tinnitus before referred lo. 

Case l.^March l.ith, 1878. JttnialaW.,aged eigiiteeu, resi- 

Idence Pennsylvania; falber living; mother died of congestion 

W of the brain. General healtli gcKid ; both ears afffected ; ear 

t most affi-cted was tlie left; duration, three years; presumed 

E,etiuse, cold ; lived near a damp mill ; has also sufTered from 

IfKarlet fever an<l meai^les ; has no pain in the ears, hut has 

istlliig and puni]iing noise in lier bead. The only treat- 

nt which she ha^ had prior to visiting me, was washing 

Bput by syringing the ears. The meatus of both sides were 

e from even the normal secretion of cerumen ; niemhraua 

mpanl of both earsopaifue, dull, sunken, and without any 

llfhtnjiot; eustaebian tubes narrowed ; pharyngeal orifices 

WoUen, and the swollen mucous memhraue on edges dis- 

oaed to close the faucial opening ; nostril of (he left side 

B»wollen and collapsed. Hearing distance of right ear, four 

Tfcet with a watch of thirty feet ; bearing distance of left ear, 

ches, with the same watch. ■ Htopping the ear prn- 

tiis Aurium: Oinses aiiii Troatment. By I- TiirntiiiU; 2cl 
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duces dizziness; is subject to vertigo from slight causes; 
has chronic pharyngitis. 

Diagnosis, — Clironic catarrh of middle ear and tubes, with 
congestion of labyrintli and semicircular canals, etc. 

Treatment, — Careful use of eustachian catheter to inflate 
middle ear to remove the nmcus; attention to throat by 
means of spray of carbolic acid, extract of pinus canadensis, 
etc. Used bromide of jiotassium for sonie time yithout 
much effect upon the noises, but with an improvement in 
the hearing of the defective ear to double the hearing dis- 
tance by the 27th of March. The alkaline treatment was 
then changed to extract of belladonna, ergot, and hydro- 
bromic acid, which was continued until May with less 
vertigo, but the noises continued. As her memory was 
more or less affected, the treatment was then changed to a 
solution of phosphoric acid as a lemonade ; the eustachian 
tubes were touched at their orifices with a solution of nitrate 
of silver, of forty grains to the ounce of water, by means of 
the author's eustachian forceps, and then medicated and 
washed out through the nose by a solution of chloride of 
sodium. The hearing further improved to three feet, and 
the whole condition of the young person was imjiroved ; 
she had, however, still these noises. During May the spray 
of chloroform, nitrite of amyl, sulphuric ether, and hydro- 
bromic ether, were all at different times passed into the 
middle ear by means of the eustachian catheter, and were 
inflated freely by means of Politzer's air-bag fitting to the 
orifice of the catheter. None of them even improved or 
relieved the noises except the hydrobromic ether; when 
fully under the influence of this agent the noises all disap- 
peared, and after the eftects had passed away she had not 
the distress in her head or heart which she had under the 
influence of cliloroform, neither had she the disposition to 
faint whicli was produced by chloroform. Her recovery 
from the antesthetic influence of the hydrobromic ether was 
prompt and complete, while it required fully one hour to 
recover from the chloroform, after which, for a whole day, 
she felt faint and distressed. 

Cask 2.— April, 1878. T. L., aged fifty-seven, of Philadel- 
phia, a gentleman of means, who has suffered from pericard- 
itis, with irregular action of the heart, also with flatulent 
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dyspex)sia and distressing pains in the lower bowels and 
rectum. He has had to resort to large doses of anodynes, 
with carminatives, for relief, and has had to be placed, at 
times, under the influence of sulphuric ether and chloroform; 
but the former agent always, from the first, caused great 
distress, clammy skin, and cough, owing to oppression fol- 
lowing tlieir use ; with the latter, by distress in his head 
and heart, and intense throbbing of the vessels of the brain. 
I placed this patient three different times under the influence 
of hydrobromic ether, with entire relief to his pain and less 
distress of his heart, and more rapid elimination of the drug 
from his system. 

Case 3. — September, 1877. Jas. W. H., aged twenty-one, 
a mechanic, while making some alterations in my house, 
liad been suffering with acute periostitis of the jaw, and, 
owing to exposure to cold, the inflammation became so in- 
tense and distressing that he had to give up his work. On 
examination it was found to involve the antrum highmo- 
rianum, and I feared pus had formed in it. I jjroposed at 
once to extract the tooth, and cut down to the bone; he was 
very timid and nervous, heart irregular and i)ulse fluttering, 
and desired to have an anaesthetic. Fearing the effects of 
chloroform, and the long period consumed in such cases by 
the administration of sulphuric ether, I proposed this new 
agent to him, and he agreed to it. I placed upon an Allis' 
inhaler fSiij of hydrobromic ether, and, although he breathed 
it with great irregularity, in the course of three minutes he 
was fully under its influence. I extracted the tooth, and 
cut through the bone into the antrum, which incision was 
followed by a free discharge of blood and pus without his 
evincing the least indication of pain. His recovery was in 
about the same time as was consumed in the administration, 
and it was so complete that he was able to resume his occu- 
pation after an hour's rest. He had no vomiting, not even 
nausea following it. 

Case 4. — M. P., aged twenty-three years, student of medi- 
cine; health perfect, pulse sixty-eight, respiration normal, 
not at all nervous. On an empty stomach, inhaled, by an 
Allis inhaler, f3iiss of hydrol)romic ether, producing com- 
plete anaesthesia in two minutes and a half; pulse not 
influenced in the least, temperature normal, respiration but 
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slightly aceolerated. So oompleU' was tlie intluenee of the 
anaesthetic- that the cornea could be touched with the linger 
without caushig motion of the eyelids. Snoring loudly. 
From the time of discontinuing the administration to com- 
plete consciousness just two minutes^ so that he was able 
to walk and talk coherently ; had, after rising from the 
recumbent posture, slight vomiting of mucus. 

Case 5. — With two drachms of hydrobromic ether com- 
pletely anaesthetized a child of six yeare of age in about 
three miimtes. While fully under its influence, slit up both 
canaliculi and introduced Bowman^s probes^ without evi- 
dence of pain ; consciousness returned immediately after. 
Theetlierwas withdrawn during the operation; no vomiting 
or other bad symptoms. 

Case 6. — After the administration of about four drachms 
of hydrobromic ether, Allis* inhaler, secured sufficient anaes- 
thesia to lacerate a soft cataract in a child three yeai*s of age. 
No other anaesthetic during the oi>eration. No bad symp- 
toms, no vomiting, and rapid return to consciousness. 

Case 7. — Administered to a woman, by Allis' inhaler, 
hydrobromic ether. This patient was feeble, but heart nor- 
mal ; subject to bronchial asthma; stomach was fortunately 
empty. Complete anaesthesia was induced in three minutes, 
and kept up for live minutes, during removal of cystic tumor 
from her head; after operation there was slight vomiting of 
mucus. 

Case 8. — A woman, aged twenty-five, with a peculiar 
hyper-sensitiveness of the whole alimentary tract, with ex- 
cessive torpidity of the bowels, retroversion of the uterus, 
and neuralgia of the splanchnic nerves, with dreadful suf- 
fering. With a little loss than one ounce of hydrobromic 
ether there was produced complete anaesthesia in four 
minutes, long enough for placing of a pessary to relieve the 
above symptoms. During the administration the j>ulse was 
but slightly accelerated ; return of consciousness was accom- 
panied by excessive gagging and vomiting of larjre (|uant!ties 
of mucus, great burning in stonmch and tbroat, severe 
headache, cold perepi ration, weak and rai)id i)ulse, all of 
which continued for twenty-four hours, with more or less 
severity. Both sulphuric ether and chloroform had i^revi- 
ously, on several occasions, produced similar symptoms, 
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ei.'viTely. Miliiy uf the disU'easiiig syiiipti>iiis in 
this case were owing to tlie pwiiHHr KiiijEgi^hneHs til' the 
intcatineci, due tf> tile irritatlou cuused by I'OiigeHtiou iiud 
ohaii^u iir jHtsitioii of the uterun, niid thiK oxtendluf; to the 
ovarLee, and pasHiii)^ itp to tlie sent^ciry iier\'es oCthat orgiiu, 
th^nt« to the nerve centres, wliyncc it wan retlocteil down 
I to the Hj)lanehnici4. At the time tliey are tliii^ excitei), and 
[tfuiHltAneoiMily with the arrest of tlie iierlstnltle action, the 
lOd-presBure r'meH in the oiirtH and its branches, from the 
I iKiing driven out of the Intestinal vessels by their 
Mntraetlon. In siicii cases large dOHivi of opiuni would be 
Qie best renie«ly in pills of one grain, twice a day, witii liot 
■fonien tat ions over the abdomen an a laxatl^'e. 

Cask IK— Child three ycar!4 ohl, and pirfeetly healthy; 
■iuul lacL'rated soft iHilate by miinhig into it a piilntcil piece 
" woofl. Two Nlij!ht «priukliii(5H of hyilii)bromi(; ether on 
napkin suIHeiently reluxtil the patient, and produced such 
\ temporary aiiieMtiietda as to permit touching of cornea and 
■ ttiorough exaniiuatiiai aud xtltching of the wound, anil full 
I examination of fauces. 

Case K).— Mar.'ii -'1st, IHTU. Ur.Wni. 51. A., let. twenty- 
l three,wnssiiiU'riiLs;tlieiiileiist>pftineiUi8edbyal'urunciilolls 
rabmcess in tiie anterior wall of tbe meatus audltorls. Ueliud 
I :tlBed leecheH over the same region, and had lost a consider- 
l^able amount of blood; hence his condition was not fhe best, 
Bs he was weakened by the loss of blood as well as by jtnin. 
Administered hydrobromic ether upon a towel. 

" A small iinantlty of hydrobromic ether wa« |ilacu<l on a 
(owe), and by taking long inspirations, and cxplrin}; in the 
f"«aine uninner, I was verj- soon under the I'ffcfls; I could 
iiiii up the towel t" my face no h.njrer, ami iiiy hands 
r.i|)l>ed ilowiL lo my aide. Dr. Charlew Tiiniliuil (ben uj.oiI 
le knife: I eonid feel it grate us he cut, imi i exjicrienccd 
pain. 1 do not think there was a total loss oC conscious- 
ess, as r could see and hear what was going on aromxi me. 
!The hydrobromic t'tlier did not have the nasty sjneli of the 
^^Ulphuiic ether, I bad often taken this ether for purpocies of 
jtxiJeriment, ami when I came out 1 niost always Inid head- 
|jBche for some hours after. The after-efTects of hydrobromic 
lether in my case, after the first five minutes, were nothing." 
, Cask II.— O. K.,aged twenty yearw; alwcesa of left hicln-y- 
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mill ^m:. Inlialeil f^ii on a tnwt-I; when uikU-i' tlit- inllu. 
!•( I lie liyiirobroniie ether hands fell to side as with Dr. I 
jmlse 120 aRcr opi>rutioii, titxl hefuie 100, aiul arter tirst QveM 
iiiHpimtioQH ItH) stood u)i uftcr ciiienition (i e., openinga 
ami puttliiK in a tent of lintii), and siiiil he felt the c 
(iilil Mteel — hut no {i.iin, aiidaftoriiim in^al>out, feltnathiiq 
from the ethir Nn-^ltknetw nor^nlrluiMvi 

(.!asl 12.— Miirj AduniR, a.'t twenty -fl\ej ears, single, i 
nulfvring fmin the wuat dtformit^ nf smiiiih tni-jjl tumors of ^ 
ulurjfL Bi/f<m Imlh f irs, o" iiia^ wMi li\ h_iiif 't Tlicy had ^ 
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"Wliioli WHS hIuhihI iiM biiril iis ciirtiiiisi', inul rivtiid ilefomiit.v. 
The piitieiit. wiiH iiiuler tlu> iiiHiU'iU'v "f sal]'liiiri.- cllier fi-i- 
one hour, mid eight (iilih-1'>w<ii> i'iii|iliiyiil. With llicswoinl 
she passed more (|iiii'kly iiiidcr tin- inllinLni.' cif iht liyilro- 
broiiik' ether, anil tlic npi'ratiiuL wus i-iiii:|il.'lt'il ill hiill' im 
hour, Btltehilig ami everytliiii;;, witli the iii-o of two uuni-cK 
of the ether. The im-iHiiniH both hi-aleil by llrHl intention. 
tind tlie iwtieiit has no iippetiruiice uf the cicfdnnilj', wltli 
Imth <«rs of Hiualler size but vi'ry natural iippeiiranee. 

t^ABK IB.— March ZHth, ISTK. Same iiatieiit, Mary Adams, 
"{•be openitioH was ijerfnniied by Dr. I>. 'I'urnbiill, assistvd 
'%y Dra. Aiigney, Saniud R. Sterling, and C. S. Tiimbull. 
The ease was nirefully watelutl, in order to teHt the influenci' 
of the hy<lriihroini(! etlier nii tln' iiidj-e, n-sji I ration, gentral 
iwidition, etc., of the wonniii. BeHnv the upemtion the 
pulHe WUh 100 and the respiration 2H, but tbir; was Miniewbul 
exee^sive, and wai< doubtless caused by the patient running 
iyi and down two flights of staiw several times just befoi^c 
the hydroltnimic ethur was given ; hev nomnil pulse is 72, 
and ri'Spiration a). Dr. C. 8. Tumiiull eoinited IRO for tirst 
minute, 160 for the fourth, 100 for the sixth, IfKI for eightli ; at 
the sl.vth luinutc the ruspiration was 3ti; IVoni ilie tll'tli tu 
tenth minute there was miiaeular rigidity. Pulse at tweuti- 
te, 84 beats in minute; twenty-two minutes, !W; 
twenty-live minutes, 100; thirty minutes, 9«. Head iiml 
fiice were eold, and there \ftts some iKTspiratliin after the 
■«ther was withdrawu. She said slie felt no pain, althoirgh 
,ftt times tliere was a state of museular rigidity; tiic jiatieiil 
«1mi stateil that she did not feet so biidly iifler tlil^ I'ther 
been witlidrawn as she did afl»r she triiil< the fiulpbiirlo 
r, on thepreviiaimtecasion, for remiival of tliesiinje kind 
if tumor fi-oju the other ear. The hydi»liriiinie ether was 
;n while the woman was in a sittlnj; posture, and she 
able after it« removal to take off her wlioes and go to bed 
thout any asslHtance; she was not able to do this after 
le other operation. The pupils did not seem to be Influ- 
This second operation took one-half the time of the 

4.— MisME.O.,Kt.seveiiteen. It was nntieed, JIureb 

JaSth, ISTil, that tile walls of .exlernal meatus were slightly 

I, but there was no jiain ; and on ]9th furunculi>u« 
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abncess was diagnosed Just within external meatus, which 
was so mueli swollen that even the smallest speculum could 
not be introduced, there also being considerable pain. Ap- 
plied in the external ear a i)iece of cotton saturated with warm 
wine of opium, and directed same to be continued every few 
hours, with applications of cloths wrung out of hot water. 
During the time for the next three days she suffered very 
much, when she again presented herself at the clinic, and 
she was inmiediately given, by inhalation from a folded 
towel, foij of hydrobromic ether, under the influence of 
which she passed without the least difficulty of respiration 
or any nmscular resistance whatever; the time occupied 
did not exceed three minutes. The ether was now suspended 
and the abscess opened by Dr. L. Turnbull, the incision 
being made down to the bone ; the part bled very freely. 
Hemorrhage was encouraged by injections of warm w^ater, 
when the patient recovered consciousness, but with slight 
hysterical symptoms, which very soon passed off. After 
bleeding had ceased, a warm application of wine of opium 
was made, and the same treatment directed to be continued 
as prescribed on 19th inst. ; she was given a prescription of 
quinia and strychnia sulpli., guarded with a little hydro- 
bromic acid. Patient returned to-day (22d) looking very 
much improved, and stated that yesterday she did not suffer 
from sick stomach nor headache, and was only affected with 
slight drowsiness during remainder of day, and slept well 
during the night, having no necessity to make use of the 
opiate prescription given her to take in case of insomnia. 
The meatus but slightly swollen, and by no means as pain- 
ful as yesterday, but still precluding the introduction of the 
speculum. 

Cask 15. — E. B., patient in Jefferson Medical College Hos- 
pital; superintendent of construction train on Pennsylvania 
railroad, has suffered with pain and inflammation in right 
ear since December, 1878, extending upwards over right side 
of cranium, and downwards over right mastoid region and 
neck. In December last was exposed to inclement weather, 
when soon thereafter the trouble appeared. Pain severest 
in afternoon; sleep greatly disturbed; tongue coated and 
bowels constipated. Previous health good; never before 
had a discharge from ears; no history of syphilis ; speculum 
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examination reveals polj-jmid tumor, situiited dee]) wltbiu 
and Jill in g the right auditory eanal, vitli a seuii-punileiit 
fnodorouB dlt^charge ; swelling and redness of mucous mem- 
brane, with exfiuisite i>ain upon prciseiire; hearing affected. 
■ March 2Bth, Dr. Laurence Turubull decided upon removal 
1 of tumor, and, after coiisultatlon witli Prof, W. D, Gross, the 
I patient was aiisesthetized by Dr. Drake with iiydrobroniie 
I ether; aud Dr. Turnbull iutroduoed' ear Hpecuium, pausing 
[ n wire-loop over tJie tumor, and twisted it from its baae, 
followed witli but little hemorfhuge. About one ounce of 
the hydrobroniic etiier was used in producing complete in- 
aenaibility, and the time consumed in doing so was altout 

^flve or six miiiuteB. During tbe ailmini.stratlon of the nn- 
wathetlc, tlie jmlse liiereased to etgbty-four for the first two 
minutes, and niiietj--six was i-eached during the last two 
minutes ; breathing wus not interrupted, nor whs there any 
unpleasant effects after Its use. Time consumed in removal 
of the tumor, iilmut one minute or an additional half. Pa- 
tient was orderetl perfect quietness, witli one-quarter grain 
nf morphia under the ?*kiu ami a blister over the swelling, 
, witli-iron and quinine internally. 

Oonolugions. — From the fourteen casus first reported in my 
I work before referred to, and the seven nSw cases, making 
wenfy-one in all, I would deduce the following:— 

Shortest time takep to place a itatient Minutes. Seconds. 

under the auBesthetic influence, . 30 

Longest time, ...'.. 5 00 

Average time, 1 30 

Averuge tinie under influeuee, (ill 

Smallest (luantity of hydrobromic ether, two inhalations 

11 sprinkled handkerchief. 
Largest ijuantity of hydrobromic ether employed, two 
junces. 

Vomiting occurred In (Aree esses alter the administration; 
acit*ment (hysterical) in ftco cases; pi-ostration in one case, 
""but no alarm felt concerning tlif patient 'h life; no asphyxia 
nor fainting. 



It will he noticed that, a 



, I liave not resorted to its 
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use in a protracted operation. Tlie advantage of this aj^ent 
is tlie rapidity of its elimination from the system by the 
resi)iratory i)assageH. 

Action on the tower animals.— WixXAntf^ and dogs are with 
dittieulty brouglit under tlie influence of chloroform. Hy- 
drobroniic ether produces absolute antesthesia with rabbits, 
dogs, and frogs, much more rapidly than chloroform does. 
With chloroform the shortest time recpiired to place a small, 
dog under anaesthetic influence was two minutes and thirty 
seconds; while with hydrobromic ether the shortest time 
with the same animal was but two minutes, and in from 
two to Ave minutes the animal had recovered all its powers. 
With a tin inhaler and a sponge saturated with bromide of 
ethyl dogs can be com))letely anaesthetized. With frogs, a 
sponge saturated with the same is placed under a bell-glass; 
water can be so charged with this variety of ether that a 
frog can absorb it through the skin ; this recpiires a much 
longer time. 

Action on man, — There is but very slight increase of the 
pulse or the arterial tension. There is a pricking feeling of 
the skin at the elbow and in the hands, with a rapid loss of 
power to move; the l>rain is comparatively free; pui>ils not 
affected ; skin in some few instances cold and moist, but in 
the majority of cases natural. It differs from ordinary ether 
in the stage of excitement being short, the sedation and 
subsec^uent elimination rapid, in certain patients leaving a 
peculiar odor of mustard about the body of the patient; this 
I think was owing to a decomposition of the i)hosphorus. 

BI( HLOIUDE OF ETHYLKNE (C.HJMi,). 

(DUTCH LIQT'II). ) 

Bichloride of ethylene is a colorless, oily liquid, having 
an ethereal odor resembling that of chloroform and a sweet- 
ish taste; specific gravity 1.270, boils at 185° F. ; sparingly 
soluble in water, and freely soluble in alcohol and ether; 
it is inflammable, and burns with a yellow flame with a 
green border. This agent, when tested by Prof. Simpson, 
was found so irritating to the throat that it could not be 
used long enough to induce the anjesthetic state. By the 
action of chlorine u]>()n Dutch li((uid a miniber of chlorinated 
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cliloriiuiU'ii fomixiunrls. 

KTHTnj:NI-: DICHI^OniDE AS AX ANiESTHKTIC. 

The fdllowing cases and remarks aifKiveii in the Medical 
Times and Oazette, Januaiy ISHi, 18711, l>y Mr, TlioninM Bird, 
M. R. C. S. E. :— 

— Mbu, age'd iiiuetwH; a nervous [jatifut. Piilfte 
high at the com iiiea cement of tLc a dmiiiiet ration 198) ; in 
two niinutea the jnilHe was 120, ilescrihtil us "full and 
bounding;" in tlie ftmrth minute It fell to !)8, and tlie 
operation (tattooing opaque -co rnea) was contnienfwl ; in the 
- eighth minute the (itrtse fell to 7fi— the amesthetic was dis- 
continued, the operation heing finished ; in the ninth aud 
, comiiiencement of the tenth uiinuteH the jmtleut apoke, and 
wered the (|nestion ats to wliere lie lived. Onedraehni 
1 and a half of the ethedene lUchkirlde htid been used. 

K 2. — A woman, aged flfly. In four niinutew iridec- 
tomy was commenced, apd finiithed in the rtfth minute; 
In five minutes and a half the patient sligiitly moved her 
head In answer to (jiiestion, and retched at Ilie end of the 
fifth minute. The pulne ai ut the commencement; feli to 
I 60, and never again exteedeti 04. 

I Cask 3.— A clilld, aged three months. In tills case, owing 
' to the age of the patient, although I gave the aniesthetic In 
the same way, I gave it very slowly and cautiously. In 
three minutt-s iridectomy waa pertbrmed; the child recov- 
ered i>erfectly in seven and a iialf minutes. Pulse not taken. 
In the three following cases Mr. C. J. Parke, one of the 
who had kindly assisted nie, now took the apparatus, 
I •While I took the pulse and general observations myself; 
I hitherto I hud heeti quite aatisfied with the hi-eathing. 

Case 4.^A child, aged two years and nine months. Time 

K'Of operation, four minutesand a quarter; halfa drachm used. 

Case 5. — Boy, aged thirteen. One minute and a quarter, 

B^iatlent anresthetized ; pulse 108. Antestlietic diacontimied 

t the end of tlie fifth minute ; u drachm and a half used. 

•nine became fuller and more compressible at the end of the 

[|burth minute. Mick afterwards. 

,CaseO. — A man, aged twenty. Tliis patient was under 
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the aiuesthetie sixteen minutes ; the operation was extirpa- 
tion of eyeball. Pulse reached 110, with some slight excite- 
ment and conscious struggling, until and when completely 
antesthetized, in the ninth minute, the face was flushed as 
after nitrite of amyl ; tlie pulse fell to 72. The anaesthetic 
had been given as fast as possible, with the Junker appara- 
tus; Ave drachms were used altogether; length of time of 
administration, sixteen minutes. Pupil was contracted till 
the end of administration, but resjjonded to light. 

Remarks. — Ethidene dichloride is hardly distinguishable 
from chloroform in appearance or odor, except that it may 
be a little sweeter and less pungent ; of the latter there is 
no doubt, as the method of administration showed in com- 
parison with chloroform and methylene bichloride. The 
intelligence seems confused almost immediately, the ordin- 
ary reflex phenomena remaining apparently a longer time 
than with either chloroform or methylene bichloride. When 
these patients were deeply aniesthetized, as in citses 1 and 6, 
the breathing was aftected, becoming spasmodic and shallow 
(similar to that which I have noticed with animals under 
acetal, with which I have brought a mouse^s respirations 
down to forty, followed by complete recovery); the pulse low- 
ered, though much fuller in character and more compressible. 
All presented the appearance of a strong stimulant to the 
heart's action at the commencement of the administration ; 
with regard to sickness, only one was actually sick. I think 
the anyesthetic is a good one for children, as being less rapid 
and pungent in its effect than usual. "^ 

* The Scientific Grants Committee of tlie British Medical Associa- 
tion have received from a special committee a report (British Medical 
Journal, January 4th and 25th, 1879) upon the action of tliis anaisthetic, 
in whicli it is claimed that dichloride of ethidene presents all the 
advantages of ether, without any of its disadvantages; and tliat the 
following opinion of Steffen, given in Buiz's Evidence of Therapeutics, 
p. 39, is correct in most particulars: "It is said to have the following 
advantages over chloroform, which it resembles in its ultimate action, 
namely, a pleasanter smell, the power of producing narcosis more rap- 
idly, as well as without excitement or vomiting, more rapid recovery 
without after-effects, and altogether less danger." In their experience, 
narcosis has not been produced more rapidly than with chloroform; 
but rapidity of narcosis depends very much on the mode of adminis- 
tration. 
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The IToapital Ganetie p:ivo« a notice of Prof. Dniime's 
article on this subject in the Oentrai Zeilungfiir Kmderlteil'' 
ittindfi, September 1, 1878. The chlorirfe of ethylene (which 
chloride not stAte<i), highly reconutieniled as a nafe auies- 
thetic by Dr. Liebreiuh, was used In twenty yases. While 
under its influence a child of eighteen iiiontba had a sudden 
and severe attack of aaphyxia, wliieh made it ueeeasiary to 
resort to the use of artificial rei^piration. (The Professor iji 
this cane may have used the chloriile nf ethyl, fonnerly 
known as muriatic ether, the eflet-ts of wliieh ai-e alinos^t 
Identical with sulphuric ether.) 



Ill a uotlce of the author's work, itwasetated that Dr. Gray, 
of Kichniond,Va., had published in August, 1874, some ob- 
servations regarding pure oxygen as an an testhetic for short 
oyeratioiis. I at once wrote to the Doctor, who sent me his 
paper, adding the following remarl; : ''It is my purpoirie 
.to continue my experiments with oxygen gas this wint#i', 
and T shall be happy to furnisli yoii with a statement of 
results." 

I have carefully read the article referred to, and found 
that the Doctor had made aix experiments with the pas, the 
only test cases being in two patients. The fin-t, a (i)Iored 
boy, took three gallons ; pulae 80, respiration 24, ttnipemture 
98° F. In one minute and a lialf the pulse rose to 104, very 
feel)le and intermitting; patient profoundly unconricious. 
Dr. Wood extracted one root, a superior molar ; no complaint 
whatever was made, nor was there the slightest evidcuw 
or symptom of pain. The remaining two roots were now 
quleklytaiieii out, with a scarcely audible giiian on the part 
of the patient. In two and a half mimites he was fully 
reinstateil, and said be did not know when the tiwith wa< 
taken out ; that his first sensation " was pleasant,'' the la,«i 
" like that other gas," alluding to nitrous oxide, which hi' 
Lad taken on a former occasion. He remaiued seated in Ihr 
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dental chair, and in ten minutes his jnilse was 80, regidar ; 
respiration 16, temperature (interclavicular spa,ee) lOP F. 

In the sixth experiment. Dr. Wood administered to Mrs. 
A. B. two gallons of the same gas, and while under it« 
influence extracted eight anterior inferior teeth (tempera- 
ture, pulse, or respiration not taken). The lady declared 
she "suffered no pain whatever.'* 

These were the only minor surgical operations undertaken 
under the influence of the gas. In the other four cases the 
true effects of the gas were manifest, i, e., slight exhilara- 
tion hut no intoxication, lips and forehead purple, partial 
asphyxia, and in one case great cardiac excitement differing 
from that of nitrous oxide gas, with which the gentleman 
was very familiar, having frequently inhaled it. 

I feel satisfied from these experiments, and those of 
rfliiger and others reported hy Prof. Carpenter, that pure 
oxygen gas is not a true ansesthetic. He states : * ** The res- 
piration of pure oxygen for short periods, seven to seventeen 
minutes in man, produces no effect either in the rapidity of 
the i)ulse nor ui)on the temperature of the hody, and scarcely 
any more of this gas is absorhed than under ordinary cir- 
cumstances, whicli, as Pfliiger has shown, is owing to the 
fact that arterial blomi is charged, normally,with nine-tenths 
of the whole amount of oxygen it can take up. In small 
chambers tlie whole of the oxygen is used; but if the cham- 
ber be large, the amount of carbonic acid produced proves 
fatal before the comi)lete consumption of the oxj'gen. Thus, 
Bert observed that when an animal was placed in an atmos- 
phere of i)ure oxygen, with no provision for the removal 
of the carbonic acid eliminated, death took place when the 
proi)ortion of this gas amounted to from twenty-six to thirty 
per cent., although the <iuantity of oxygen (seventy to eiarhty 
per cent.) was still found; when all the carbonic acid ehmi- 
nated was removed, death occurred in mammals when the 
amount of oxygen had fallen to two per cent., and in birds 
when it was reduced to between three and four per cent. 
He further found that animals made to breathe oxygen at a 
pressure of five or six atmospheres, or which are exposed 



* Ktfeets of respiration of pure oxygen. Carpenter's l»rineiples of 
Human IMiysiology, 187(), p. M)i\. 



ox VI 



KN OAlS A« A 



NJiSTSETlL-. 



S5 



to ocdinurf air at u pressure of tAt'eutyatuiottpliei-t^, tiiUiuto 
violent convulsions wliich lawt even after tlie preasure has 
been reiluced to the nonnul. It would therefore npi>ear 
that the oxygen, hi eiiteriiiK tlie body at this liigli preiwure, 
forms one or more tfimpoiiiuLs with snnie of its constituents, 
acting like strjcluiiH." 

Nitrogen and hydrogen may lie couaidered us iudifterent 
gaitea, pwiving fatal in u state of puHty by permitting the 
.. sccutnulation of carbonU' aeld In the blond ; us the carbonic 
kacld replaces the oxygen, patients he<i]nie li^-id, and to every 
external sign utterly lusensilile. All the true ftniesthetioK 
Vproduce more or Ici^n asphyxia, but niujit have anotlier pro- 
fperty, that of pruduciiii; exliiluriiiinii or inttixk-ation. 

Having read with jik'ii.-uiv the fxiieriuientsof Dr. A. H. 
(Smith, of New Yuri;, im nxynren ■xna, I addressed him the 
^fclkiwhig note, which expliiiiis ilsetf; also, biH answer. 



Fii 



, November Ktb, in7H 



\ Dk. Asorkw H. Smith, 

Dear Sir;— In the socimd edition of my little work on 

iiesthesia," I am dei^irous of giving some definite infor- 
j mation in regard to oxygen gns ; and having read with 
I. pleasure your experiments originally published in the Xew 
l.Tork Medical Becord iif Januaiy 'Id, 1871, would be glad to 
Ibe Informed if you noticed any positive aniesthetie effect" 
|>from Us inhalation, as claimed by Dr. Gray, of Richmond, 

, and published li>- f!ie Mrginia Mediual Monthly for 
[ AuLjust, 1S74. 



L. TIJKNIJL'LL. 



110 East Thirty-eighth Street, 

New York, Novemlier JHth. 

1>K. L. TURNBUI.I., 

Dear Sir:— 1 have your note of yesterday, and gladly 
resi>ond to your inquiry. 

In all my experiments with oxygen, and I often gave it 
verj- freely, I never observed any ansesthetic eflfect. I have 
not means of referring to Dr. Gmy's article, but I suspect 
that in cases in which anteathe»la has been observei! while 
oxygen was Lieing inhaled, it was due to a number of very 
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deep inspirations succeeding each other rapidly, wliich we 
all know will produce a slight degree of anaesthesia even 
when common air is respired. I have often hreathed pure 
oxygen for several minutes at a time, without experiencing 
anything more than a slight sensation of pressure or weight 
above the eyes ; a few patients have complained of slight 
giddiness. 

I transmit with this a copy of my pamphlet* on oxygen, 
which you may not have seen. 

Yours, sincerely, 

ANDREW H. SMITH. 



* Oxygen Gas as a Remedy In Disease; second edition. New York: 
D. Appleton & Co., pp. 56, 1870. 
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CHAPTER IV. 

Chloroform, chemical composition, impurities, tests— Physiological 
action. Toxicological etfects. Employment of Chloroform in labor. 
M. Pichard. Congress at Geneva. Drs. Lusk, Wilson, and Smith. 
Statistics of death from Chloroform. Table of one hundred and sixty 
deaths, with comments. Nitrite of Amyl as an antidote to Chloni- 
form, observations and cases, by Drs. Richardson, Burrall, Lane, and 
Munde. Mixed narcosis. Use of Morphia before inhalation of Chloro- 
form. Therapeutical applications. 

CHLOROFORM. 

Chloroform; dichloriiiated chloride of methyl; terehlo- 
ride of formyl, CHCI^. Chloroform was discovered hi IKol 
almost simultaueously by Soubeiran in France, Liebig' of 
Germany, and Guthrie of Sackett's Harbor, New York. Its 
true constitution was discovered by Dumas, in 1834. 

The ordinary method of preparing chloroform is by tlie 
distillation of alcohol with chloride of lime. In its pure 
state it is a transparent and colorless liquid, having a specific 
gravity of 1.499; it has a pleasant and penetrating odor, and 
a sweet, fiery taste. It decomposes when exposed to air 
and light, with the formation of chjorine and hydrochloric 
acid, and becomes unfitted for inhalation ; it should be kept 
in tin cases, in a dark place or under water. According to 
Prof. Maisch,* if pure chlorofdrm is reduced to 1.484 with 
one per cent, of alcohol, it remains unaltered in diffused 
light for years, and for ten hours in direct sunlight, provided 
all moisture has been excluded. The products of the decom- 
position have the suflTocating odor oi phosgene gas, COC1-. 
Partially decomposed chloroform may be restored to its 
original purity by agitating it with a solution of sodium 
carbonate, and rectifying it over lime. When chloroform is 
shaken with an ecpial bulk of sulphuric acid, no color should 
be imparted to either liquid, even after renuuning in contact 



* National Dispensatory, article Chloroform, p. 3HS. 
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for twenty-four hours; when it is. aj>:itate(l with an a<iueous 
Holution of nitrate of silver, a white precipitate of ciiloride 
of silver is not produced, providing tlie chloroform be pure. 

Cliloroforni prepared from wood-si)irit is specifically light- 
er, and lias an emi)yreumatic odor from acids or chlorinated 
oils; and gives rise, when inhaled, to unpleasant sensations, 
with prostration and headache. Many chloroform accidents 
are doubtless due to impurities in the drug. A French 
chemist, M. Perrin, states that commercial chlorotbmi, in 
France, has become nuich less reliable and more dangerous 
of late years ; sleep is often difficult to get with it, and he 
mentions some cases in which the attempt had to be given 
up, after trying successively the drug procured in several 
shoi)s ; it often produces disorder 6t' the stomach, moreover 
(vomiting, etc.), and twice in his recent experience it caused 
a state of ap])arent death, which was followed by extreme 
exhaustion. 

Impure chloroform is recognized by the disagreeable odor 
it leaves after evaporation on a cloth which has been mois- 
tened with it, and by the yellow or brown color which it 
imparts to pure oil. A new test has lately been introduced 
for chloroform made from methylated spirit. It consists 
in mixing a solution of nitrate of silver (seventeen to one 
thousand) with ten times its volume of chloroform, and 
allowing it to stand for a few days, shaking it now and then ; 
when, if methylated spirit (not up to standard of 128 to 130° 
C.) has been used, a deposit of a reddish-browni color will 
be found at the bottom of the vessel ; with chemically pure 
chloroform there is no coloration. The smallest quantity 
of chloroform can be easily detected by adding to the liqyid 
to be tested a monamine (or aniline) and an alcoholic solu- 
tion of caustic potash ; when it is present in large (luantities, 
the peculiar odor of carbylamine is given oft' at once, or 
after gently heating when only traces are present. Pure 
chloroform placed upon oil of vitriol produces a contact- 
{^urface, convex downwards; impure chloroform gives a 
])lane contact-surface. To detect the presence of alcohol a 
little chromic acid must be added to it, which will cause the 
chloroform to become green if alcohol be j>resent; or, if a 
solution of molybdic acid in sulphuric acid be added, to 
become blue. Chloroform dissolves slightly in water, im- 
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Death usually oeeura by a;4phyxja, iwing to thc'i'kisnre of 
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Ebluud and nerve tissne, prndn(^iii(i; eiilirr iiltiTntion of llie 
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What haw experiineutation ileteniiiiu'd ili'liiiiloly in ri'- 

o the action of chlorofomi ? 
The action of ehlon>fonii on the hiuin is, lirst, congestion ; 
ftbut wlien there in eoniplete anaesthesia, it produces de<:ided 
rRna^niia in miin and animals (Carter). The muscular ex- 
citement of the second stage is, according to the expt'rinients 
of Bert, purely physical; and there is, during tlie production 
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of anfesthesia, a steady lowering of reflex action. Chloroform 
at first indueeH contraction, and afterwards dilatation of the 
l)upil (Dogiel). Duringthefirst half minute of the inhalation 
of chloroform, there is a progressive lowering of the arterial 
pressure (English Chloroform Committee). Chloroform 
injected into the jugular vein instantly arrests the heart's 
action (Glover). Chloroform alone produces no other alter- 
ation than contraction of the red blood-disks (Boettcher) ; 
if, however, air be admitted to blood containing chloroform, 
the red corpuscles rapidly disappear, dissolving in the serum, 
out of which, after a time, hsematin crj'stalizes. One au- 
thority (Husemann) states that, after anse^hesia, bile acids 
appear in the blood ; and Bert has found that the oxygen of 
the blood undergoes an increase during anaesthesia. During 
the action of chloroform the temperature falls, the circula- 
tion is retarded, and the skin gives off less insensible per- 
spiration (Sheinesson). According to the recent exj^eriments 
of Ranke, which we have before referred to and repeated, on 
several small animals (and this is also the view of the late 
Claude Bernard), the nature of the action of chloroform upon 
the nerve cell is slight coagulation, but if the animal was 
killed with the chloroform there was hardening of the nerve 
trunks and entire change, in which evident coagulation of 
the albumenoid tissues took j)lace ; if chloroform was mixed 
with blood not exposed to the air, there was no change ex- 
cept contraction, either shown under the microscope or by 
spectrum analysis — this we* have repeatedly determined in 
the frog, rabbit, pigeon, and in the blood of several of the 
experimenters present, drawn and not exposed to the air. 

TOXICOLOGICAL EFFECTS. ^ 

Chloroform is the most potent and dangerous of ansesthe- 
tics, and is the only one in which death may occur at any and 
every stage by inhalation ; unlike ether, it kills so suddenly 
that neither skill nor care can guard against a fatal result. 
Prof. Silliman says : *' The main disadvantage of chloroform 
is its high boiling point, requiring a great amount of vital 
force to eliminate it from the body, so that it is probably 
never eliminated entirely by the lungs, but only with the 

• Dps. J. D. Thomas aud L. Turnbull. 
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aid of all excreting organs, any defifleniiy or deraugement 
of which may eouswiiiently lead to audi suppression of elim- 
ination that the nervoua syBtem may be overwhelmed with 
cona^uent arrest of their activity." {Silliman's Lecture, 
1971.) A recent writer* gtat«g that all autesthctica kill 
during the flrst stage, or "the air may be very highly 
charged, even saturated, with either of these Bulistauces, so 
much so that, owing to its pungency, it cannot be breathed, 
and, if forc-ed ui>oii the patieut, atlHes and auflbcatee him in 
exactly tiie same manner as would brimstone or matches 
burned under his nostrils ; death would thus occur without 
either eliloroform or ether having entered the liody." The 
I writer gives no prtKif m favor of this' theory, which is not 
p based on facts, as in all aumsthatlcs death in the majority of 
BcB.ses occurs in the second or third stage (see tables), and it 
ris very rare tor it to occur in the first, except from chloroform 
mixture or from chiorofomi itself. 

Owing to tlie danger which accompautes Its use, chloro- 
form should not be used when other antesthetlcs are avail- 
able; or under the especial circumstance that, without it, 
the shock of the operation might kill the patient. In 
military surged, it becomes at times absolutely necessary ; 
. &nd in the hold of ships, especially tliose of iron, where the 
i temperature is very high, it is resorted ta on account of its 
I rapidityof action, smailness of 1.] nan tltyre(|uired, cheapness, 
ill bulk in transportation, and the less risk of explosion 
I and ignition. In obstetrics, cbloroform is used with com- 
h parative safety to the mother, aIthoi\gh a few deaths have 
I been reported; but ftoni our observations taken in three 
I carefully watched cases, all fatal to the infant, conclusions 
I have been drawn that in long and instrumental laliors ether, 
f although not so pleasant, is much safer to the child. 

The symptoms which usually occur as precursors of death 

^ are a sudden paleness or lividlty of the countenance, with 

shallow breathing, stertor, loss of or a quick and weak pulse, 

tossing at>out of the patient, delirium, convulsions or coma. 

Schiff {ClmparzicUe) arrived at the following conclusions, 

after more tlian five thousand experiments, as to the differ- 
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ence of anwathcsia by ether or chloroform: ** Ether paralyzes 
first the respiration, and after tliat tlie blood-vessels and the 
heart; while dilorofonn can paralyze the heart and yood- 
vessels at once, without previously paralyzing the respiration. 
Artifteial res))iration with the latter agent is, then, useless, 
as oxygenation lias eease<l ; compression of the abdominal 
vessels, and lowering of the head, may be of advantage. 
Chloroform can cause death at the tii*st inspiration. Ether 
is safer and less dangerous." 

KXPEKTMENTATION ON DEATH FROM 

CHLOROFOim. 

*' The first series of experiments I remember to have made 
were commenced in the years 1850 and 1851, and had refer- 
ence to the mode and ciiusc of death under chloroform. At 
the time named, chloroform had been in use a little over 
two years for preventing the pain of surgical operations, 
and already nineteen deaths in man had 0(?curred from it. 

*' These calamities had produced very painful and anxious 
feelings amongst medical men, and my researches had for 
their intention the elucidation of many points of practical 
importance. The mode of procedure was to narcotize the 
animals, with various degrees of rapidity, with varying 
l)crcentagcs of chloroforhi-vapor in the atmosphere, and 
during various atmospherical conditions; to note carefully 
the phenomena produced on the heart and on the respira- 
tion, and the duration of the four stages of narcotism. In 
some instances the animals — rabbits were usually subjected 
to experiment — were allowed to recover; in other instances 
the narcotism was continued to death. When the narcotism 
was made to be fatal, the immediate cause of death was 
noted, and the body left until the rigidity of death could be 
recorded; tben all the organs were carefully inspected, in 
order to see what was the condition of the lungs, the heart, 
the brain, the spinal cord. 

** The results ol)taijiied by these inquiries were of direct 
l)ractical value; by them T showed, in various lectures and 
l)a})ers, the following major facts: — 

** 1. That the cause of tbe fatality from chloroform does not 
occur, as was at first sui)posed, from any particular mode of 
administration of the narcotic. 
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"2. ThatohJoroformwillkill, in some iiiBtflncea, when the 
subject killed by it exhibita, previous to administration, no 
trace of disease or other sign by wliicli the danger of death 
can be foretold. 

"3. That the condition of the air at the time of admlniatru- 
tion materially influences the action of the narcotic vapor ; 
that the danger of administration is niiu-h lesa when the air 
id li«e from watery vapor, and the temperatiire is above 60° 
but'belowTCF. 

"4. That there are four distinct modes of death from chlo- 
roform, and that when the phenomena of death from its 
application apiwar, they are infinitely more likely to pass 
into irrevocable death than from some other narcotics that 
may be used in lieu of chloroform. 

" 5. That all the members of the group of narcotic vajmrs 
of the cliloiine aeries, of which chloroform is tlie most 
prominent as a narcotic, are dangerous narcotics, and that 
chloroform ought to be replaced byMOme other agent djuaily 
practical in use and less fatal. 

"6, Thatso longasitcontinuestolje used tliere will always 
be a certain distinct mortality arising fnim chloroform, and 
that nohuman skill in applying it can divest it of its dangers. 

" That knowledge of this kind respecting an agent which 
destroys one person out of eveiy two thousand five hundred 
who inhale it, was calculated to lie useful, no reasonable 
mind, I think, can doubt. To me, who, many hundred 
times in my life, have had tlie solemn responsibility of ad- 
ministering chloroform to my fellow-men, it was of somnob 
value that I should have felt it a crime if I had gone blindly 
on using so potent an instrument without obtaining such 
knowledge."— Benjamin W. Bicbardson, in ^'Nature." 

MM. Budin and Coyne contribute to the Arehivea de 
Phyeiologie, No. 1, 1875, a communication on the condition 
of the pulse in aufesthesia. From their observations and 
reecarcbes they draw the following conclusionB:— 

1. The adniinistration of chlorofbrni causes a aeries of 
modiflcations in the pupil, which bear a relation to tbe stata 
of Benaibility. 

2. Durhig the period of excitation tbe pupil is dilated. 

3. This period passed, tbe pupil becomes progressively 
contracted, remaining sensible to excitations. 
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4. During the peritxl of i)r()foun(1 suririoal aiuesthesia two 
pheiloiiK'iui on the part of the pupil are constantly observed : 
1, an absolute innnobility of this or^an ; 2, a state of contrac- 
tion. There is a relation between the absolute insensibility 
of the subject and the contraction with immobility of the 
pupil ; betw€»en the return of sensibility and the dilatation 
with mobility of this organ. 

5. The state of the pui)il may, then, from the poii^t of 
view of sensibility, serve as a guide in the administration 
of chloroform. 

(). Gradual dilatation of the i)upil supervening during an 
operati(m indicates that amesthesia is less profound, and 
that sensibility is returning. 

7. During ()i)erations of long duration, if it is desired that 
the patient should be completely insensible, the anaesthesia 
should be so managed that the pupils should remain coi>- 
stantly contracted and immobile. 

8. Eftbrts at vomiting may bring al)out dilatation of the 
pupil, cause insensibility to disai)pear, and bring about awak- 
ening ; it annihilates in part the effects of the anaesthetic. 

1). It is important not to confound true chloroform antes- 
thesia with asphyxic anjesthesia ; the latter causes different 
l)henomena on the part of the pupil. 

10. Th(» c(mdition of the iris, although it may serve as a 
guide for the direction of amesthesia, does not indicate the 
innninence of accidents. The pulse, the respiration, and 
the general condition of the patient, must be carefully 
watched by the administrator of chloroform. 

Schiff * sought and found in the movement of the pupil 
an sesthesionieter to determine the sensibility, especially in 
curarized animals. With curarized dogs and cats every 
irritation of the sensory nerves in any part of -the b<)dy 
resulted in a dilatation of the pupil, even when the irritation 
caused no pain, and excited only the tactile sensibilities, 
such as touching of the skin ; the greater the sensibility, the 
greater the dilataticm of the jhijuI. The dilatation manifested 
itself after the quickest and gentlest touch, which could not 
have changed the blood pressure ; there was no other sign 
of feeling, hence the dilataticm of the pupil is the best re- 



''^ La pupilla come ostosiomotro. Impartial, 1S74. 
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■ttt'tiim of ai'Tisibillty. ScliifT liiis thus iitlained iiiipiihaiit 
ri^ults in reganl to the seiiwibilitieH of ilifferciit organs and 
tissues tiittt liftve hitherto bet-ii left, hi dimhl. Irvitution itf 
uny f(f the tisBueH, even iiuikcIcm iind leiniiniM, will cuiiwe thf 
pupil to liihite mon' or lews. Of the Kpinal conl only tin- 
IKisterior euhinius are sensitive ; nn electriy current applied 
to tin' BTii.v mutter of thi' i^onl, or to tlie autL'i'ior ami lateral 
foluniii, inay cnune a rise in the blootl prt'«*un.', bnt it will 
.■not taiiHe ililnttttion <if the pupil. 

L There U wome HenHlbllity In tlie anterior foiir-flrtliB of tin- 
fteerel)runi, but ninie iti the eerelielhini. Klectrje curruutM in 
Pthe intetttiiieM producecl im ilibil^tlun, lint nn.'c-biinical Irrita- 
tion did. Tlie dilatation <.{ tbr |iu|iil u|i<iii tlir irritation ol' 
the sensibilities is efti'Cled tlirntii^li ilLri-(i'vii/;iUyiii]jathetic; 
it i» suspended after its ili vision. ». wi'll iis tln' division of 
thf medulla oblongata. In thv \n-.un U rlir I'liaugti of tliL' 
—.sensitive inipressioii into the motor InipulHi'. On the re- 
Enioval of tlie ixirtlon of the hrain anterior 'if the corjwra 
■striata, the reflex action iijHin the jinjiil heconied slower ; 
tmtoil the i-iifire removal i-f the hiiiinllie Iris responds only 
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■bin; dim-rs widely IroinRnilin's observation. 
■iH-c>meiit of the nareosis, anil until complete 
reliixiiiiiiii, Srhilf found entire dilatation of tiie pupil, and 
that tlii-uuirli ilif iU'li ve contraction of the dilator or radiatiug 
Abi'eFi. MyoHJs dues not continue in do^rs (except sometimes 
a very late stagi; of the exijerlmeut) Iouh; alter a scneml 
muscular relaxalion denotes great dauger, or after death 
lavliig ensnetl. Of eleven doRS which wen- eblorofornieil 
e lowest bl (Mid pressure, or nearly to deiith, in four only 
:here a moderate con traction of the piiiiil, and never so 
,g as Bndiii states It to be. The dllaljition whieh en- 
''Siied, after i^ensible irritation, was only of short duration. 
Hchiff concludes that the inorneut for operation, as indicated 
hy Budin, is .just the most unfavorable one, for all reaction 
npon sensible irritation is then extinct. Thei'e Im u period 
ill ehloroform narcosis when all I'eeliny; of [lain ceases, Imt 
eonsciousni'ss is uiil entirely ciiiie, when inci.-ionsin-siiwniir 
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matter of the spinal cord ; but the tactile impressions through 
the white matter of the posterior columns, which, being less 
vascular, do not so readily succumb to anaesthesia, and re- 
tain their function a little longer. Budin seems to have 
confounded impression from contact with sensation of 
pain. 

Schift" refers to many observers who, like himself, have 
found the pupil of man and animals dilated during -chloro- 
form narcosis, but Budin has also many endorsers who saw 
the pupil contracted while in deep narcosis of chloroform. 
From tliese diametrically opposite results, we must conclude 
that chloroform does not act on all animals alike, and, fur- 
ther, that the different brands of chloroform are of unequal 
purity. 

O. Liebreich, the distinguished chemist, maintains that 
when, on inhalation of chloroform, dilatation of the pupil 
ensues, that the chloroform is mixed with bodies of the bi- 
chloride series, which have the property of dilating the pupil, 
with final transition into the dangerous contraction stage. 

Other anaesthetics which affect the pupil are mentioned 
by Schiff. It occui*s in inhalation of nitrate of amyl that 
sensibility is retained, as manifested by the cries of animals, 
and yet the pupil does not dilate on irritation of sensibility, 
the very reverse in chloroform. Chloral exhibits the opposite 
effect of chloroform on the pupil, namely, a very strong con- 
traction^ a true myosis, without a preceding dilatation. The 
reflex dilatation upon irritation of sensibility ceases entirely, 
although other manifestations of pain continue for a while 
longer. Inhalations of chloroform which were made after 
an injection of chloral in a dog, brought about a slow dilata- 
tion of a strongly-contracted pupil.* 

Speaking of deaths from chloroform at the very commence- 
ment of the inhalation, an able reviewer* has stated that 
''These sudden deaths are purely the result of emotion, a 
snapping of the vital cords strained to their utmost tension 
by the arrival of the long-dreaded moment for the operation. 

=? Translated by Dr. 8. Pollak, SI. Louis, from Prof. A. Nagel's Yearly 
lU'view of the Progress of Ophthalmology. St. Louis Medical Journal, 
March, 1879. 

t Antesthetics, a Review in American Journal of Medical Sciences, 
January, 1867, p. 167, signed J. C. K. 
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Such sudden denthe during or just before an operation have 
always been known, and many reported." 

I do not agree with the writer, else the sauie result would 
have followed when ether or nitroup oxide is employed. It 
is the Bame profound impress- ioti of tliis most dangerous «f 
anesthetics. Fright and apprehension will blanch the 
cheek, act upon the heart of feeble persona with cardiac 
troubles, but it cannot destroy ho many strong, robust, and 
healthy subjects merely through moral fear. The reviewer 
has collected from different sources a number of interesting 
easea worthy of publication, but these will not prove the 
propoeitioQ, for the greatest number of deatlia have occurred 

■ In the most trifling operations. 
DEATH AT OUTBET OF ADMI^■IyTltATIOS. 
A death from chloroform occurred at the Toronto General 
Hospital on July 18th. A woman, aged twenty-flve, was 
about to be operated upon for some uterine tjouble, and but 
a few drops of the antestbetic bad been given when she 

I suddenly died. She had token cliloroform previously, and 
had had no unpleasant symptoms. At the poif mortem, 
&tty degeneration of the'right ventricle was assigned us the 
cause of death.* 
A FEW ILLU8TRATI0XS OF THE MODE OF 
DEATH FROM CHLOROFORM. 
Deaths froji Self AoMiNrsTBATioN.— Dr. (iustav Ju- 
dell, privat-di>ceiit and ehemical assistant in Prof. Laube'e 
clinic at Erlangeii, was, on October 29th, found dead in his 
He had been aeoustomed to take ehlorofoi'm at night, 
L remedy for Nleeplessness, by which he was much 
l.'troubled, and a bottle containing the anieatiietic was found 
r him. It appears that vomiting was excitiil by the 
L*E9ilorofomi, but that he was too deeply narcotized to fully 
^ect the contents of his stomach, so that portions of food 
[remained in tlie trachea and caused death by suffocation .f 

M. Bachelet, a young student of medicine, a son of the 
I Professor of History at Rouen, having suffered from an in- 
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tolerable toothache, endeavored to allay the pain by taking 
chloroform ; but, having swallowed too large a quantity, he 
almost immediately fell to the ground as an inert mass. 
Notwithstanding every effort, he shortly after died.* 

•Dkaths IX THE Dental Chair.— In the month of Feb- 
ruary, 1878, a Miss Wilson died in a dentist\s chair in 
Brooklyn, after the extraction of ten teeth under the influ- 
(^nce of two doses of chloroform. The coroner's jurj% in 
summing up the evidence, gave as its. opinion that the 
hapless woman died from asphyxia, caused by the use of 
chloroform, and thej' condemned tlie use of amesthetics in 
dental operations. We do not wonder tliat dentists who 
are not alwavs familiar witli the number of fatal eases of 
death from the inhalation of chloroform employ it, when 
tliey see it recommended by some of the most distinguishetl 
surgeons of tlie land, in the face of the almost constant 
(U*aths from its (Urect influence; these latter are the culpable 
ones, for they sin against the knowledge of its fatal charac- 
ter. If no other aiuesthetic could be found, there might be 
some reason for tlieir willful misrepresentations. Where 
ether and nitrous oxide can be had almost perfectly safe, 
why should such a dangerous agent be recommended? 

A case occurred at Railway, N. J., on the 5th of January. 
A lad, aged fourteen, inhaled chloroform from a napkin 
prior to the extraction of a tooth ; innnediately after the 
extraction, there was a gasp for breath, a deej) sigh, the 
head rolled on one side, and the bov was dead. 

On Tuesday evening, March 22d, 1878, ]^[rs. William Nei»ly, 
a resident of Hatboro, Montgomery county, Pennsylvania, 
came to this city, in company with ht'i: husband, for the 
purpose of having some teeth extracted. On Wednesday 
morning she went to the office of Dr. Winslow, on Tenth 
street above Race, and stated to him that she desired to 
iiave several teeth taken out and wished to take chloroform, 
but being in delicate health she was uncertain as to the 
advisability of doing so. The Doctor told her there was not 
any danger, and he administered the opiate, first for one 
minute, and then for a minute and a half, taking the usual 
j)recautions for the safety of his i)atient. After he had ad- 



* Medical Times and Ga/ettc. January 7th, 1877. 



1 CHI.OnOFOIlSI. 



m 



I 



uifiiii^ttri'd the luat done, he rouutl niitf did not rotiiiu to 
c-oiiHciousuL'»4, and deeimtchcid a luetMeiigei' fui' Si'. E. B. 
,Tai!keoii, a few doors above, who promniiiced the lady dead; 
Dr. ^uiiiuel W. Gross wan also sent for, who made ud exam- 
iDation of the lady, and expresned the ophiiou tliat she had 
died fn>iii lieart disease. 

Tlie coroner's physician, Dr. Henry C. Ohapman, testirted 
Qiat he had made a jioa^ mor/riH AcnDiitiatiou on the body of 
the deceased on Mpreli 20th, at So. 224 North Teiitli street. 
On opening tKe eliest found the lungs in m healtiiy condition, 
thi' lieart soft and Habhy, and a hlood-c-lot adhering to the 
right side of the heart organs. In unsn'er to (jiies^oHs from 
the coroner and jury, witness stated that before adminis- 
tering either ciiiorofonn or ether the pliyaician or dentist 
administering it sliould on all octtision" make a t-areful ex- 
amination, and ascertain whether or iLot any beart-tronble 
existed. He thought tiiiif tlie deeeasui had been "sulftring 
firoDi disease of the heart previous to having the chloroform 
administered iiy Dr. ^^'inslow, a» the clot adhering to the 
heart gave evidence of liai-ins been there for some time, 
and thought that she must hnve been tnihealthy. From 
the'flttbby condition of the heart, the chloroform, in the 
opinion of witness, must have directly acted upon that 
organ. He thought that ether was less dangerous than 
chloroform ; very few cases of death have i-esulteil from the 
former, while hundreds of cases are recorded as having re- 
sulted fatally by the latter. 

' H. ti.Winslow, M. 1)., residing at No. 221 Nortii Tenth 
I'Street, on lieing sworn, testiHed that tlie deceased came to 
[ibis office at noon on Muirh 20th, for tlie purijose uf having 
e teeth extracted ; be asked her whether or not she was 
(Weil, and she answei^cd yen. He adniiniutered ehlorofonn 
[.«nd extracted three teeth, she at tlie time being in a recum* 
'bent iwsiti'on; after estractiag the three teeth, aiiecanieto 
and toniplained of feeling the pain. He administered more 
clilorofoniionan«pkin,which he placed in close prosiniity 
to lier nose, !iut not close enough to come in contact with 
the face, and she again sank into insensibility; in pulling 
an eye-bioth, Hfl*r having administered the chloroform the 
second time, it in'oke off, and in attempting to remove the 
remaining iioi'tion he funnd that respiration had ceased witlt 
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his patient. He applied the usual remedies, cpnsisting of 
electricity, throwing water in her face, and made every 
effort to secure an artificial respiration, but it was useless, 
as she ceased breathing ; witness summoned Drs. Jackson 
and Gross, but when they arrived she had expired. Witness 
stated that he had used chloroform for a number of years, 
but never had anything serious to result from its use ; he 
would not have administered it to Mrs. Neely if she had 
informed him that she was suffering from heart disease; 
the (juantity of chloroform given to the deceased was about 
half an ounce. He has used both ether and nitrous oxide 
gas, and was of the opinion that there was as little danger 
in using chloroform as either of the former. 

Mrs. Elizabeth Edgar, residing at 1836 Columbia Avenue, 
testified that she accompanied the deceased to the office of 
Dr. Winslow on the 20th of last month, and stated that he 
(Dr.Winslow) made no examination as to the condition of 
the deceased further than that he asked her whether or not 
she was healthy, and she responded in the affirmative ; he 
administered the chloroform on two different occasions, a 
very short time intervening between administering it jihe 
first and second time. 

The Verdict. — The testimony having all been received, the 
case was given to the jury, who retired for deliberation ; 
after an absence of a short time, they returned and rendered 
the following verdict: — That the said Elizabeth Neely came 
to her death, March 20th, 1878, at No. 224 North Tenth street, 
by chloroform administered by Dr. H. G. Winslow; and 
they further find that Dr. Winslow is guilty of criminal 
ignorance, in administering so powerful a remedy, in not 
having made any examination of his patient. 

The Dentist Censuredby the Coroner, — After quiet had been 
restored, Coroner Gilbert, in addressing the accused, spoke 
as follows: — ** Dr. Winslow, before discharging this case I 
must perform a duty which I owe to the community as 
their representative in this office, and that is to censure you 
for using so dangerous a remedy as cliloroform in so trifling 
an operation as the extraction of teeth, more especially when 
you have at your own command a much safer substitute in 
sulphuric ether, and a perfectly harmless one in nitrous 
oxide gas. You are not only to be censured for using chlo- 
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roform in auch a case, but using it without having previously 
made a careful examination into the physical condition of 
the various organs of your patient's system. Chloroform is 
a most powerful sedative, and far more dangerous to life 
than any of the other unieBthetics ; on this account, a num- 
ber of the hospitals have prohibited its use. The medical 
profession have almost ouanitiiously settled down to the 
oploIoiL that it should only be used iu capital operations. 
ajid then only after the most careful examination . Although 

I the verdict of the jury and this censure will not bring back 

1 Hie mother to the little ones, or the wife to her husband, it 
may l>e the means of directing the attention of dental sur- 
geons to a more careful use of chloroform, and the commun- 
ity, who are the parties most inteBested, ti» the great danger 
attending its use, and thus, perhaps, avoid similar aecidents 
"n future. In concluding, Coroner Gilbert committed the 

u accused to await theaj^tion of the grand jury." 

I addressed a note to the coroner in regard to the action of 

F thegrand jury, an<l received the following reply;— 

Philadelphia, March 22d, 187!>. 

The grand jury ignored the hill iu the Winslow cai^e. 
Very respectfully, 

W, K. GILBERT. 
I To L. Tlknbull, M. D. 

I ^ Death in Surgical Operation,— Dr. W. P. Milis, of 
! Brownsville, Mo. , reports the following death in the St. Louis 
I Medical and Surfficai Journal of June, 1878 :— 

"A few days ago I Wfl« requested to operate on a boy, aged 
sixteen years, for congenital phimosis. He wa« chloroformed 
by Dr. A. J. Parsons, who has often administered chloro- 
form by inhalation ; and, hy the way, he is very cautious 
in the administration of this potent drug. Notwithstanding 
the great prudence, caution, and the general numner in 
^ which it was administered, just as the operation was coin- 
F pleted, aud without any indication of danger whatever, 
I Instanlaneously — almost as quick as the explosion of gun- 
powder—respiration ceased, and a livid color overspread bis 
I fece; and iu spite of all the usual resHiratives, be was soon 
I dead — in fact, it seemed as if he «i>i» r^truck dead in an 
Itostnnt, Inunediately upon the sujierveutiou of these 
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alarming Hyniptoiiis, his head was loMere<l, cold water 
thrown into his face, and artificial respiration induced; 
under U\e influenee of this treatment some improvement 
was manifested, and for a few seconds it seemed tliat the 
dangi»r was over, but suddenly all the alarming symptoms 
before described were again exhibited, and death was the 
inevitable result. Not more than three drachms of cliloro- 
forni was used, and of this not more than one and a half 
or two drachms Avere actually inhaled ; and the patient was 
not deeply under its influence at any time during the oper- 
ation, which, as a matter of course, was very brief. Nitrite 
of amyl, electricity, and hypodermic injections of whiskey 
were all brought into requisition, but, as the se(iuel proved, 
were of no avail. 

*' The most noteworthy feature of the case was the very 
sudden sujDervention of the alarming symptoms ; for, accord- 
ing to my information in regard to chloroform poisoning, 
there is generally some warning giA'en of its deleterious 
influence.*' 

(K'AXTiTY OF Chloroform found in thk 3>l()od op 
Patiknts ai<"1'kr Death.— mm. Perrin and Lallemand* 
found that — the blood being taken as the standard, repre- 
senting 1 — the brain contained 3.92 ])arts, the liver 2.08, and 
the muscles 0.16. * 

Period of Administration of Chlouoform at which 
J)eath occurred (Hansomf) : — 

Before full effects 50 

During full ettects, 52 

Xot stated, 7 



lOi) 

Sex— :\[i:n more subject to Dfath than Womex:— 

Snow gives the pro])ortion of 3 to 2 

Kidd - - 4tol 

Sanson! and the Chloroform Committee 2.8 to 1, and 72 
males to 37 females. 

A(JE— Largest proportion of Deaths during Mid- 
dle Age.— Cbildren have shown great immunity, and yet 
thev also die from its effects. 



* Traite d'Anestbesio Chirurgicale, Paris, ISfin, 8vo. 

t Chloroform: its Action and Administration. London, lS«.->. 
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' Opebatios IN" ivHirH Death ""rcuKhni by 
*PHK Administbatiox of CHLdHDtoRji:— 

OjKrntlous of minor impoi-taime, us extractidii iif Iwtli, US 

Capital operations, 1) 

KeductioD oI'difilocatioiiM, 

»Dellriuni tremens iiiid niiiniii, .... 4 

NatumI tnl">r, 2 

109 

The ijuantity of uliloroform uet'esjiary to pividin'e deutli la 
verj- variable. Ab small a ([iiaiitit.v as Iroiii eeveiity-flve to 
one hundred diiiji» ban caused <Ieath, and yet, in a recent 
CBBe wlaioh has come under our notice, as iiitich as three 
pomidri wei^e employed in twelve hours, and no serious 
results followed to tile mother hi continenieiit, imt the 
iiitant ditd ftiim the profound nttrLtMiM. 

Dr. Tiiylor, iif Loiuiou, in his work nn Puisons,*^ Htates 
that "Fatal tases Imve Iweu jiroijortionully much more 
numerous fi-oju the use of elihiroform-vaitor than even mtm 
(the impure) ether-vapor employed in England." After 
relating u nunilier of futol cases, in which as small a quan- 
tity as a (Irjifhni of chlorofnrni In vapor produced death 
suddenly, hf reuuu-ks: "It is not necessary that this theory, 
that a fatty and fluliby heart is the true cause of death, be 
broughi forward to explain tlie (total resulta^tte^ are eimplff 
fOMex o/poiaoninff." Then he relates thatdeftth of a hearty 
man took place on the ogiea'atiug table of a London hospital 
in three minutes, fiiim two drachms of chloroform given in 
vapor; the gentleman who administered it had given it 
preriou.'ily to three or four hundred pntlente. It was on tliis 
iiii\i.-ii.ii I .iii'iiinv iidmitted that the iK)dy was quite healthy. 
'! 11 why so many eminent and conscientious 

^iii .1 . ' II upthe useof chloroform, except in raro 

iM- -. i.ni ...nil a catastrophy might occur. A recent 

ea.-e of dcatii I'riiiii cliloroform, In which a distinguished 
Southern surge<m+ met with Ids first IVital case, followed, 
however, an operatioji on a diseased subject. Tliifl surgeon. 
jduiing the wur, is reporte«l to have administered chloroform 
:i thousand times without one death. 
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We also know, from private information furnished by one 
of the most careful and reliable surgeons of our city, of fatal 
cases of death from chloroform which have never seen the 
light of day ; and we feel sure that there are other such cases 
which have occurred on the battle-field, at sea, and on the 
railroads, following severe shock, and that the patients died, 
not from the injury, but from the narcotic effects of this 
most powerful poison, administered before reaction had 
taken place. These statements are not made from mere hear- 
say, but were received in confidence from surgeons of high 
rank in the army and navy, and who were in active service 
during the late war. 

What we the means to be resorted to, to prevent death 
from this agent, when it is found absolutely necessary to 
resort to its use f 

What is, then, the chief danger to be apprehended, and 
how do ive prevent closure of the glottis, fainting , and fail- 
ure qf the p ulse f 

Stop the administration of the chloroform. 

Lower the head, and elevate the feet above the level of 
the body, and remove what mucus may collect in tlie mouth ; 
draw out the tongue and elevate the jaw. 

Administer five to ten drops of nitrite of anii/f, dropped 
from a bottle on a piece of cloth and lield to the nose. If 
the patient makes no effort at breathinir, force it up the 
nostrils by means of a small haiKl-sj)rny, compressing and 
expanding the ebest by manipulation with elbows to the 
side. This should be continued until the heart acts. 

If there is still increased evidence of asphyxia, owing to 
falling back of the tongue and closure of the glottis, seize 
the tongue with a dry napkin wrapped around it, or with 
a catch-forceps, and pull it forwards until its tip is well 
between the teeth, and hold it there. 

Give the patient plenty of fresh air, by opening the win- 
dows, fanning, use flagellation, etc. 

If these means fail, coumience artificial resi)iration at once. 

Apply a galvanic or Faradayic current along the course of 
the pneumogastric nerve, through the diaphragm, and even 
to the heart, by means of electrodes of metal, containing 
sponges which can be moistened with hot salt water. 

Let the assistants or nurses rub each extremity briskly 
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hot towel ; apriiikle the foce, by the fingers, with lee 
water, and insert a lump of ii;e iu the rectum, or inject 
whiskey or brandy into the rectum or into the skin hypo- 
dermically. 

las the patient can swallow, stimulate with brandy, 
whiskey, and aromatic spirits of ammonia ; adding, if for a 
(female, the ammoniated tincture of valerian. 

After successful resuscitation, dry the skin ; give tlie pa- 
tient warm beef-tea and milk ; apply warmth around the 
.body for seven or eight hours by means of hot-water bottles, 
lieated bricks, bags of hot salt, eUi. 

Prof. Biliiman thinks the best treatment in impending 
death from chloroform is the introduction of air, heated to 
130° F.,-into tlio lungs by artidcial respiration, by means of 
^bellows. 

Hughes, M. D., iu London Lancet of N'ovomber 2d, 
says; " If I were about to be placed under the influence of 
chlorofonii, I would say, 'Never mind my pulse, never 
mind my heart; leave my pupil to iteelf. Keep your eye 
on my breathing ; and if it becomes embarrassed to a grave 
ext«nt, take an arterj- forceps and pull my tongue well out.' 
It was the observance of this simple yet all-important rule 
that enabled the late Mr. Syme to say that he never lost a 
single case from eliloroform, although he gave it in Ave 
thousand eases. Prof. Lister has done much to enforce this 
rule of practice, and to him is due the credit of pointing out 
the modus operandi of this proceeding. He was the first, 
as far as I am aware, who explained that its action is not 
mechanical, but is exerted chiefly through the nervous 
system," 

Prof, Sehlff warns surgeons not to cojitinue an operation 
immediately on a patient's recovery from the excessive 
action of aniesthetics, but to wait until respiration has been 
energetically restored, otherwise a new aud generally fatal 
asphyxia may be produced. 

It ia well to remember that anemia of the brain la second- 
ary to the cessation of the heart's action, and that to restore 
vitality to the brain requires that the heart's action be re- 
stored. For the pui-poae there is nothing better than elec- 
tricity, and the use of it is to be continued, not only for a 
fewmonient8,butfor three or four hours. In cases of opium 
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narcosis, some have recovered after the use of the Faradayie 
current during fifteen consecutive hours, and it is well 
worthy of trial for as long a period in a case of chloroform 
poisoning. 

APPKAKAXCES AFTER DEATH FROM 

CHLOROFORM. 

In our table of deaths from chloroform the details, as far 
its known, are given, but the chief post inortem ett'ects pro- 
duced by death after chloroform are congestion of the brain 
and nuicous membranes of the air-i)assages and alimentary 
canal; the bronchia are tilled with mucus. 

P^MPLOY^FENT OF CHLOROFORM IX LAJU)R. . 

M. Pichaud read a paper before the International Medi- 
cal Congress of Geneva {Oazette Medicale^ October 20, 1877)^ 
in which he advanced the following conclusions, which are 
not generally approved of by the majority of gyntecologistst 

1. The employment of anaesthetics is, as a general rule, 
a<lvisable in natural labor. 

2. The principal substances which have been used for 
this purpose up to the present time : chloroform, amylene, 
laudanum, morphia hypodermically, chloral by the mouth 
and by injection. 

:J. Of these, chloroform seems to be preferable. 

4. It should be administered according to the method of 
Snow, that is, in small doses at the beginning of each pain, 
its administration being suspended during .the intervals. 

o. It should never be pushed to complete insensibility, but 
the patient should be held in a state of semi-amestliesia, so 
as to producic a diminution of the sutlering. 

0. The general rule is never to administer chloroform ex- 
cept during the period of expulsion ; but in certain cases of 
nervousness and extreme agitation, it is advantageous not 
to wait for the (•<>mi)lete dilatation of the os uteri. 

7. Experience has shown that anaesthetics do not arrest the 
contractions of the uterus or abdominal muscles, but that 
they weaken the natural resistance of the perineal muscles. 

8. The use of aujesthetics has no unpleasant effect on the 
mind of the mother or upon the child. 

9. In lessening the suffering, anaesthetics render a great 
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picrvu'e til tlioMt woijicn wim ilirmi the paiu ; tlit'y iliiiihii.'-li 
the (.'hiinces of the nervous tTis^s which arc ciuiHeil lUiriiiji; 
ialior hy the t'st'fw of aufterlujr ; they make Iht' rei^iivery 

1(1. They are i»ipt!cially uriel'iil tii iiahii the great agitiitioii 
And eei-eliralesciteiiierit, which labor iiftcii iiriiiluees hi every 

11. Their employment iw imlieated in.njvtural eiiMt-s uutU 
thr i«iins are suHpernled or ri'tanletl hy tlie sufti-rlug i-uusied 
by mulailies occurring ijrevious t<i or liuriiig lalwir, tmil in 
tlioHe ciisew where Irregulur ami partial contrftetioiwoccaMion 
internal anil HonietimeK ountinunuH jiaiii witlxiut ctiu>-h)g 
progit-sH of the Inljor. 

12. In a, iiatuitil Inlior, chUirofonti hIkiuIiI never Ix! illicit 
witlmitt tlie consent of the woinaii ami lier family. 

The experience of BritiHli practitionei-H is i;eiteralty uinier- 
stotnt to have disimscil them t<) reganl the use of chloroform 
in latmra.^ a proeewling of tiie highest utility iiiiil moment; 
and, iiccoi-rtinf; to the niodeand limits of hihalatii'n pnidised 
In the <'ircumstnTices, practically free f'ruiii (liini;er. II in 
mniy the less im|>i.i-lHiH, therefore, In n.itice tlie oiip-.-in- 
views eiiterlaiiied liy oihers; ami Id speiik of Fnmee, whurt: 
ciilDi'Dl'iiriii ill liilioi' lia.-i not yet liociinie aecliniateii, ami 
where itiedical weiente generally lias for the last quarter of 
a century fallen into the backgi-onnd. Dr. William T. Lusk, 
of Kew York, read before the Aitieriean ( Jymecnlogical So- 
ciety an liiteresting paper on the lUM'ewiit.y "if " Caution in 
the uHf of Cblonifomi during Lahor,"in wliieb heexpreiwed 
hlH belief that "not a small number of pernons liaveqidetly 
abandoned ehlonitbnn aw a pain-Htillluf,' u^enl, IwcauKi! Home 
incident in their practice han le«l them ti:i Kiixiiit-t that, iu 
Bpit*^ of BtatlMtli'B, it posseeses datigerotiw properties." The- 
author divides IiIh subject according Ui the foltiiwing beads: 

1. Seep anrp^f/ieeia, carried to the point qf romplete aboli- 
tian qf eon^cjotuncas, in tome caga weakcnn uterine aefion, 
and "omefimes »u»p«nd8 it altogether. 

2. Chloroform, even given in the ttmecil obB/effioal faahion, . 
namely, in miiaU dosea, during the paint only, and ajtcr th« 
commencement of the seoond stage, may, in exceptional eases, 
*) fw iCHialren uterine aoHon as to create tlie nccewity for 

irting fo ei-gof or forceps. 
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3. Patients in labor do not enjoy any absolute immunity 
from the pernicious effects of chloroform, 

4. Chloroform should not be given in the third sta^e of 
labor. The relative safety of chloroform ceases with the birth 
of the child, 

5. The more remote influence of large doses of chloroform., 
during labor, upon the puerperal state, is a subject that calls 
for further investigation and inquiry. 

Dr. Playfair* thinks that chloroform inhalation is too 
indiscriminately used, and says that he has observed the 
pains alter and become less effectual. After chloroformi- 
zation, and when it is prolonged, he thinks it favors post 
partum hoemorrhage. 

In a recent case which came under the writer^s notice, where 
three pints of chloroform had been employed in tedious 
labor, there was great retardation; and ultimately, when 
the forceps were applied, the infant was so narcotized from 
the effects of the chloroform that every means employed to 
restore it failed. 

Dr. Colling reported in the Boston Medical and Surgical 
Journal of January 11th, 1876, a case of death by chloroform 
in parturition. The patient was a primipara, aged twenty- 
two. The labor was proceeding well, and the head was 
apparently on the point of emerging, when the patient had 
a slight convulsion. Chloroform was administered, and the 
pains returned ; and, still later, the administration was re- 
peated. The head was gotten away, and the uterus was 
contracting well, when a tremor occurred, the pulse ceased, 
and the patient was dead. 

CHLOROFORM AS AN ANESTHETIC FOR 

CHILDREN. 

Prof. Demme, in the Central Zeitung fur Kinderlwilkunde 
of September 1st, 1879, gives his experience in the use of. 
chloroform as an anaesthetic for children, which corresponds 
in part with our own observations and experiments. He 
says : "Its action is quicker, more reliable, and in no way 
more dangerous." This last expression must, we think, be 
modified, for deaths have followed its administration in 
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en in several inrtnnces, of wliicli the following i: 



■ 



Tumor iif aeuptila. 
Tumor nf bacli. 
Stnibiamus. 
Injury of toe. 
Hill liiMeawe. 
I^aryusitiM. 
JVforinity from ijuru. 
Anipututiuu of finger. 
Retention of urine. 
Ijithotoniy. 
StnibisniuM. 



Ii'iik'C'toiiiy, 
DresMng woumi. 
Extraeting teelli. 



I Dr. M. F. Coomea, of Louieville, Kentueliy, writes in the 
\ American B^toeeA-lj/ of Heptemberl4th, 1H78: " The Irisli, as 
$c]ties,will talce more chlorofomi and be longer bi yieliling 
to ite intiuenw than any other nationality. Thq behavior 
of Americans in similar to that of the Irish; they poBBeae 
great power of reslBtance, but yield to the influence of the 
anffisthetic with more eaHe and takelesHof it. TheCJermami 
yield to chloroform with, but little trouble; it Ih not an 
infrequent oceiirrenue to nee iheiu become antesthetlzed 
without a struggle. They rarely make any demonstration ; 
If they do, it is usually in the form of rapid conversation or 
song. The negro is more easily influenced by chloroform 
than either of the before mentioned races; they usually bc- 
le annestbetised very readily; in many iustauces tbey 
. Bing and pray while inhaling." 

• Collected for me hy Dr. O.H.AlllB. nee niso tal>lp..r ilmlli- rrrnii 
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These observations were taken in fifty-seven cases, of 
which tlie Doctor kept an accurate record. 

tol:erance of chloroform by the use of 
ammoniacal inhalations. 

Some patients are dangerously affected by chloroform 
inhalations; while, in others, tolerance is obtained with 
considerable difficulty. It may also happen that chloroform, 
although obviously indicated, could not be employed on ac- 
count of severe cardiac complication. 

Professor Occhim had a patient, requiring the removal of 
a large calculus, who was much enfeebled by a chronic 
suppuration, and whose pulse was irregular and thready. 
Under these discouraging circumstances, the Professor em- 
ployed the preventative effects of ammoniacal inspirations 
as a stimulant to the nervous and vascular systems, and a 
very large calculus was extracted without difficulty or dis- 
turbance of these systems ; the patient made a good recovery. 
M. Occhim made several experiments on patients laboring 
under cardiac difficulties in their various stages, and thus 
confirmed the conclusions at which he arrived at, i, e., that 
the tolerance of chloroform can be ensured by the prevent- 
ative use of ammoniacal inhalations.^ 

THE INFLUENCE OF CLIMATE ON THE USE OP 

CHLOROFORM. 

The following extracts, in reference to the use of chloro- 
form, wer^ taken from letters received from two distinguished 
surgeons in the South. The first is from Dr. Landon B. 
Edwards, editor of the Virginia Medical Monthly^ dated Rich- 
mond, Va., October 21st, 1878:— 

My dear Doctor : 

It is one of the most peculiar facts that I have ever 
known in medical practice — the difference of experience in 
Europe and the North with chloroform and ether, as com- 
pared with that at the South. I don^t understand the high 
rate of mortality with chloroform elsewhere ; or else, I 
cannot explain the low rate of mortality at the South from. 



* Medical Examiner, April 25th, 1878, and Medical News and Lib]^r7, 
Jiily, 1878. 
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the sanie a^eut. Aucestheti(!s are iiiied for more trivial 
aSections aud Hurgical operations in tlie South than in the 
North; and, of course, for all grave troubles, many obstet- 
rical eaees, etc. Even during the war, when we Confederates 
were not using Squlbb's, or a chJoroform having the repu- 
tation of such purity, our preference was for chloroform, 
although of homo manufacture, and I know of no army 
surgeon id the Confederate serviee who had any occaBlon 
to regret his preference for it ; of course, some accidents may 
have occurred with it, but I do not recttU any fatality directly, 
or solely attributed to It. But It seems to me almost every 
practitioner of eminen<« In tlie North has knowledge of 
some fatality from chloroform. Were a fatal case from 
aneesthetics to occur in any of our smalt cities or towns, it 
would become widespread news. 

Yours truly, 

LANIJON B. EDWARD8. 

The second, dated October 26th, 1878, is from Dr. A. W. 
Calhoun, an eminent ophthalmic and aural surgeon of 
Atlanta, Ga,, who administered clilorofomi even in the 
removing of tonsils, etc., without fear: — 

My deab Doctor; 

My recent experience has also taught me that it is per- 
t&ctly safe, and oftentimes re»:y desirable, to give chloroform, 
Lat least to the extent of enabling you to begin the operatiou 
i without resistance on the part of the imtient. 

I am,- etc., 

A. W. CALHOUN. 
There may be something in the diflference in the boiling- 
point of chloroform in the South, and in the fact of the air 
being more heated and stimulating. 

CONCLUSIONS IN REFERENCE TO THE USE OP 
CHLOROFORM. 
In what class of cases can chloroform be employed with 
safety? 

In my own experience and after my exi>eriments, I would 
limit the use of this most potent of all the antesthetica to 
very young ohUdren, or those wlio are weak, strumoua, or 
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overgrown ; to puerperal eclampsia, in very violent convul- 
sions, in male adults, or in females during delivery, where 
rapidity of dilatation of the os uteri is absolutely necessary 
to save the mother's life. 

In some rare cases of painful operation, where, after con- 
tinued efforts, no complete insensibility can be produced by 
ether, 1 would feel justified in the use of a small portion of 
chloroform on a clean sponge or inhaler. By a reference to 
the recent cases of deaths from this agent,! am fully satisfied 
•that no amount of care or precaution, or mode of adminis- 
tration, or amount inhaled, will prevent, in certain cases, 
the fatal result ; and yet physicians and others will resort 
to the use of chloroform on account of its pleasant taste and 
odor, rapidity of action, cost, and comparative bulk. 

In the recent admirable work on surgery by Erichsen,* 
he discussed the question. Do ansesthetics influence the rate 
of mortality after operation? and concludes by stating: " I 
am inclined to believe that the rate of mortality has increased 
since the use of ansesthetics in operative surgery.'' Again, ' 
** I cannot but think that chloroform does exercise a noxious 
influence on the constitution, and does lessen the prospect 
of recovery in certain states of the system, more especially 
when the blood is in an unhealthy state." He states the 
most dangerous condition in which to administer chloroform 
is that in which, in consequence of renal disease, the blood 
is loaded with urea ; in such cases epileptiform convulsions 
are readily induced. 

In the recent work of Professor Billroth,t of Vienna, he 
states : ** Recently, ether has come more into use on account 
of the number of deaths from chloroform. I now use a 
composition of three parts chloroform, one sulphuric ether, 
and one absolute alcohol, which seems less dangerous than 
chloroform." 

There have already been two hund^^ed and ten deaths from 
chloroform faithfully recorded and reported (see first edition 
of this work, Philadelphia, 1878). Most of these occurred in 
the hands of the most experienced surgeons, and many of 
them in large hospitals where every appliance was to be had 

* The Science and Art of Surgery, p. 42. Philadelphia: H. C. Le»> 
1878. 

t From the Fourth German Edition. 
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idall tlie known meaiia employed to pi'eveut deatli. Tliere 
e ulso a Ihi*^ number of deaths unreported whieh, like 
&tal operaUons in surgery, never see tlie light of day, and 
are tlierefore of no use to warn the careful observer. 

The number of deaths from chloroform, contained in the 
accompanying table, which have occurred up to date,* 
numl)ering one hundred and sixty, when added to the two 
hundred and ten f before reported, make tlie ghastly sum 
total, reiHirted and fully authenticated, of Oiree hundred 
and seveiiti/. It will be seen, by a glance at the table, how ■ 
and why deaths from chloroform have occurred; and liow 
unaatiafttctorlly, in moat of the caaes, the facts connected 
with tlie clrcumHtaneeM liave been reported, 

COMMENTS UPON THE TABLE OF DEATHS 
■ FROM CHLOROFORM. 

Date whek Death OfcnKSED from Cmlokofobm.— 
The number of deaths in the cold niontlis were forty-eeven, 
and against this we hav:e forty-seven deaths during April, 
May, June, July, and August, ahowing but little difference 
in r^ard to temperature. 

Sex. — We find there are seventy deathsi in males, and 
twenty-nine in females. Our results agree with those of 
^nsom. 

AoE.— Number of eases over tweuty-one, flfty-six; under 
it. nine, the youngest of wliieh was three (No. 157), then 
follows one at six, eight, eleven, twelve, fourt-een, fifteen, 
sixteen, and eighteen years. 

Character of the Operation for which the Chlo- 
roform WAS ADMINISTERED.— In many iuatanees the 
chloroform was employed for trifling ailments, whlcii could 
have been relieved by leas hazardous means, or in surgical 
operations of minor importance, as follows : facial neuralgia, 
asthma, headache, toothache, sleeplessness, uterine trouble, 
etc. Of the operations, there were fourteen cuaee of extrac- 
tion of teeth ; then follows introduction of catheter, extrac- 
tion of thoni, amjiutations of flngera and toes, hydrocele. 
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removal of dead bone, dressing of fractures, tumors of small 
size, fissure of anus, cataract, iridectomy, and strabismus ; 
many of which could have been performed without an arises- 
thetic, or if this was insisted upon, sulphuric ether, hydro- 
bromic ether, or nitrous oxide, could have been employed. 

The time at which the Patient died.— In twenty- 
four instances before the operation, sixty-one during, and 
only ten after the operation. 

The Quantity of Chloroform Employed. — The 
smallest quantity employed was a few drops in case No. 
142 ; then in case No. 21 fifteen to twenty drops, in case No. 
156 forty drops, dase No. 28 six minims, and in eight cases 
one drachm only was employed ; in twelve cases, two 
drachms ; from half an ounce to one ounce in most of the 
other cases, with one exception, in which it was stated a 
large amount, in case "So, 20, was employed. 

Form of Apparatus. — In nine cases a towel or napkin 
was used ; in two, upon lint and sponge ; one in the sitting 
posture ; in one, large amount carelessly administered ; one 
lying on abdomen. 

Condition of Patient. — The first most prominent con- 
dition of a patient was the habitual employment of chloro- 
form (three), either to induce sleep, relieve pain, or in most 
instances as an intoxicant, at first in moderate quantity and 
then increasing it, forgetting its fatal nature. The second 
condition was its fatal effects upon persons of an intemperate 
habit (three), anaemic (two), or disease of heart, or broken 
down in general health. On the other hand, however, 
many are cut down in a perfectly healthy condition, after 
the heart has been examined and considered all right (five). 

Symptoms. — The most prominent symptoms of chloroform 
poisoning will be found to be the fainting of theimtient, fail- 
ure of the pulse, hearths action, and ceasing of the respiration, 
stertorous breathing, face livid, convulsive movements, and 
dilatation of the pupil. 

The Cause of Death. — Out of twenty-seven eases, the 
majority of deaths is stated to be from collai:)se (in fourteen 
cases), from shock (two), syncope (one), asphyxia (three), 
from disease or paralysis of the heart (five), chloroform 
poisoning (two). 

Post Mortem Appearances.— Heart affections seem to 
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have been the chief causes for death reported. Fatty de- 
generation of the heart was found in seventeen cases ; other 
cardiac lesions, nine cases. An examination of our table 
will prove the sad but positive fact that a large number of 
patients who die from chloroform were healthy prior to 
taking the fatal dose to relieve them of some trifling ailment 
or for a minor surgical operation, (The results confirm tbe 
experiments of SchifT, who stated that in more than five 
thousand cases that chloroform paralyzes the heart and 
blood vessels at once without previously paralyzing the 
respiration.) Thirty caaes were either healthy, oupostmor- 
lem results were negative ; in one case the patient had been 
carefully examined, and no disease of heart or lungs was 
found to exist ; one had inhaled chloroform the day before. 
In two cases, from vomiting, followed by deep inspiration, 
the food was found drawn into the trachea ; in one, trache- 
, otomy of no avail ; in the other case, patient died alone 
(self-administered). In many of the cases the post mortem 
conditions are given in detail, as though they were patho- 
logical changes. 

CHLOROFORM GIVES BUT j^irTLE W.\BNiNG !— The ra- 
pidity with which patients die from it is as follows: — 

' 1 patient, instantly, struggling stage, . . died in 1 second, 
suddenly, " U minute. 



Bchiff also conlirms the results in this table, as he, too, 
B has found death to occur fi-ora chloroform at the first inspi- 
[Tation. 

jSTITEITE of AMYL (CHjiNOj). 
This valuable drug was discovered by Balard in 1&44, and 
witbin the last few years nitrite of amyl has assumed con- 
siderable importance as a remedy iii ai! spasmodic afffections, 
and aa an antidote to chloroform poisoning. The first notice ' 
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of iis effects was by Professor Guthrie, who, while distilling 
nitrite of anij-l from amy lie alcohol, obsen^ed that the vapor, 
when inhaled, quickened his circulation, and made him 
feel as if he had been running. There was flushing of his 
face, rai)id action of the heart, and difficult breathing. 

Perfectly pure nitrite of amyl can only be obtained by 
many careful distillations. It boils constantly at 96° C, 
while specimens examined by Dr. Greene, of this city, w^ere 
found to have Ixnling points ranging between 60° and 180° 
C. Such ]Droducts, he observes, have never been rectified; 
one specimen had not entirely distilled at 220° ; another con- 
tained about ten per cent, of water, twenty-five i>er cent, of 
amyl nitrite (90° to 100° C), and the remainder was com- 
posed almost entirely of unaltered amy lie alcohol. 

If the nitrite of amyl is made from amylic alcohol, it 
should be that which passes after two or three fractionations 
between 128° and 132° C, the difficulty of not obtaining it 
pure enough being due to a faulty process or carelessness in 
its rectification. 

A very fair yield of nitrite of amyl may be obtained by 
the action of potassium nitrite and sulphuric acid. The 
l)otassiuni nitrite may be easily made by maintaining potas- 
sium nitrate for some time at a dull red heat. It is then 
heated with amylic alcohol in a flask on a water bath, and 
sulphuric acid, diluted with its volume of water, gradually 
added. The nitrite of amyl distills over regularly with some 
vai)or of water. After washing the product with a solution 
of potassium carbonate, and drying it with solid potassium 
carbonate, it is again distilled, and all that i>asses below 100° 
C may be retained. 

Four ounces of commercial nitrite re-distilled by Dr. 
Greene, to oljtain for me a pure specimen, yielded less than 
one ounce. This accounts for the very variable effects ob- 
served by the different observers. For my part, I have, at 
times, been very much disappointed in it, and on examina- 
tion of the drug, obtained from a fii-st-class store, it was 
found to be amylic ether, witli only a small proi^ortiou of 
the nitrite of amyl. 

The same difficulty is experienced in Great Britain in 
obtaining pure nitrite of amyl, as may be seen by the 
. following: 
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"Tliepui'ityof this drug was rtiacussed before the British 
Pharmaceutleal Societj-, in Septeniber, 1878, by Mr. D. B, 
Dott. Hi« paper embodied the results of an examinatJon of 
several BHiiipleM of nitrite nf amy) procured from different 
makei's, with the view of aaeertaining the degree of purity 
of the article in the niarliet The samples examined had a 
specific gravity varying from .864 to ,87(t, the proper specific 
gravity Iteiiig .877. By a single rectification they gave a 
j-ield of S.7, ll.o, 33,3, 47,5, and 6-5.0 jrer cent, resiiectiveiy, 
t>oiling-at 90° to 100° C, while a nmmple prei>ared hy the 
autlior iji the ordinary way gttve 8.5,0 per cent. One of the 
samples liad an odor quite distinct from that of genuine 
nitrite of amyl, imd produced little effect on the heart's 
action by the inlialation of its vapor. It will thiia be eeen 
that there is a great vail ation iu tlie quaJity.nf the amyl 
nitrite of different makers, and that eonie of it is of ver3' 
inferior quality, Tiie author considers that some standard 
of purit,y less rigid than that of the Pharmacopceia ought tn 
he adopted, as it is inipossihle tn prejiare a nitrite of amyl 
boiling constHntly at 2(li5° F, 'Indeed, there seenis to be 
some doubt as to whether that in really the correct boiling 
point. The procesH for preparing nitrite of aniyl by passing 
niti'oiis nc-id gas through amylic alcohol is held to he the 
best, being decidedly preferabie to that by the direct action 
of nitric acid on the alcohol." 

EFFECTS OF NITRITE OF AMYI-. 

There is a verj' great difference in the effects which nitrite 
of amyl, chendcally pure, produces in different persons. I 
know of two persons who cannot approach it without 
immediately experiencing a feeling of distress in the region 
of the heart, acooinpanled by a sense of faiutness. Another, 
after one whiH', swung around, and would have fallen to the 
ground if supjiort had not been at hand. In my own case, 
I can inliale.it with impunity, and it requires five to ten 
seconds beforeflushingof the t!nce, disturbance of the heart, 
or giddhiess are induced. 

When first employed it was with the greatest amount of 
i, and was aupjKised to be very dangerous, but we have 

it found it to be so, nor have we as yet known of a single 
lentil from it, when used aa a therapeutic agent. 
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In a case of siDasm of the glottis, following pneumonia, I 
employed inhalations of the nitrite of amyl, in the form of 
the glass globules, ** pearls of nitrite of amyl," with success, 
much to the relief of the patient. 

While traveling during the summer of 1877, 1 met a ^Vell- 
known gentleman of Philadelphia, the late Mr. E. Bonsell,* 
who was affected with angina pectoris. A vial of nitrite of 
amyl was his constant companion for several years. Every 
little while he would inhale its vapor with decided benefit 
and relief. He had done so for many months without the 
least deleterious effect. 

In another case this remedy completely failed, and hypo- 
dermic injections of morphia had to be resorted to during 
the attacks. 

In most of cases it is best administered lying down. 
Women are more susceptible to its effects than men. Given 
internally, with mucilage and an aromatic, it will at times 
produce nausea ; generally an irritation of the throat. This 
is increased by the imi)urity of the drug. 

Taking into consideration the different idiosyncrasies and 

susceptibilities, it is better in all cases to begin with the 

minimum dose, say one drop, and gradually increase if weU 

tolerated. It should never be trusted to tlie j^atient until its 

effects upon his system are well known. 

NITRITE OF A:^[YL AS AN ANTIDOTE TO 

CHLOROFORM. 

Dr. Burrall, of New York, has recapitulated the experi- 
ments perfomied upon cats and dogs by others and himself, 
and set the amyl down as an agent which should always be 
in the annamentarium of the medical man, who went pre- 
pared to meet any emergency that might arise while pro- 
ducing aneesthesia with chloroform. 

Dx. W. L. Lane has relocated numerous experiments on 
animals with the nitrite of amyl, and stiites: *' When in- 
haled in small quantities, it produces recovery from chloro- 
form insensibility by dilating the arterioles of the brain, and 
thus removing the cerebral anaimia due to the chloroform. 
It also helps to produce recoveiy from the chloroform in- 



* He died tit tlio advanced age of eighty-two during 1879. 
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sensibility by raising the temperature, which is always 
lowered by chtorofonn, and by removing the pamlysls of 
tbe heart due ti) ohlorofurm. Thia action in well seen by 
the nitrite of amyl making the heart's beats fewer and 
sounds louder. This action of the nitrite of amyl in flush- 
ing the face and eyes, causes increased heat, and makes 
tlie heart beat slower, but with an irregular action, as we 
have e5|jerienced in our own pernon, hi doses of two niliii- 
ims and a half by inhalation." 

Dr. Lane also states, by way of I'aution, that where the 
pure nitrite of amyl is inhaled in lai^ iiuantitjes, instead 
of producing recovery from ehlorofomiic insensibility, it 
not only retards it, but it may cause, death by paralysis and 
over distension of the heart and engorgement of the venous 
syst^ni. In large doses (inhulei!) it produces a fall of tem- 

FIVE RUCCESSFUL fABES OF RESUPCITATTON 

OF THREATENED DEATH FBOM CHLORO- 

FOitM. 

Dr. Mundf , in American Journal Medical Scieiices, Jan- 
uary 4, 1878, states: "The beneficial efTeots of nitrite of 
amyl in stimulating the heart, and thus permitting the con- 
tinued administration of etlier (in an operation for ovariot- 
omy), were witnessed by all the physieians present, and 
are unquestionable. He also slates that two coses of resus- 
citation from chloroform syncope by arayl-iiitrife have been 
reported by Dr. Pilcher in his report on croup and diptheria ; 
and very recently* I And a case published in which the in- 
halation of the nitrite of amyl, which fortunately was at 
hand, according to the teetjniony of physicians present, re- 
vived the patient from sudden chlorofomi i'(illftj}8e, and 
saved her life." 

The editor of tJie Britiah Medical Journal says: "We 
have received the following interesting report for publica- 
tion from a physician :— 

" On the S'th Instant I was asked by a professional friend 
to administer chloroform to a patient of his, from whom he 
was aljout to remove a fatty tumor situated In the left lum- 
bar r^lon. The patient in queution was aliout forty-nine 
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years of age, married, the mother of several children, of 
thin, spare hahit, hut otherwise in good health. She was 
nerv^ous, and ai^prehensive of the result, entreating me not 
to give her too much chloroform. Having previously ex- 
amined the heart and found all sounds normal, I gave her 
about two teaspoonfulrt of brandy undiluted; and after 
waiting a few minutes and placing her in a recumbent 
posture, I commenced the administration. The chloroform 
I used was Duncan & Flockhart's, ui>on the purity of w'hich 
we can always depend. 1 j^oured a measured drachm ui)on 
a piece of lint enveloj^ed in a towel. I held it some little 
distance from her mouth and nose, and let her inhale 
slowly. My friend noted her i)ulse, whilst 1 carefully 
watched the respiration. The fii'st dose did not produce 
any effect, and I then used another draclim, which soon 
caused a good deal of excitement, incoherent talking, and 
struggling, the patient striving several times to snatch the 
inhaler from my hand. This gradually subsided, and she 
appeared to be i)assing into the third stage of amesthesia, 
when she made an abortive attemi)t to vomit, raised her 
head from the pillow, and, to my friend's great alarm, the 
jDulse flickered and stopped altogether. She gave a gasp, 
foam gathered on her lips, her jaw l)ecame rigid, and to all 
appearance she was dead. I immediately withdrew the 
chloroform, mv friend dashed some cold water in her face 
and pulled her tongue forward, whilst I commenced artifi- 
cial respiration, after INIarshall Hall's method, but without 
success. AVe then poured some nitrite of amy I on lint, and 
held it to her nostrils. In such emergencies it is impossible 
to judge the flight of time correctly, but I should say in ten 
seconds there was a flushing of the face, the pulse was 
again, felt, and, to our great joy, the all important function 
of respiration was again restored, the woman being rescued 
apparently from the very embrace of death." 

An English journal reports a case of threatened death 
from chloroform, in which the patient was resuscitated by 
the inhalation of a few drops of nitrite of amyl. The indi- 
<-ation for the use of amyl is furnished by the sudden failure 
of the pulse. ^' 



* ^ledical Ilecord, May 25tli, 1878. 
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A ea^e of the snccfiwful use of nitrite of aniyl in ii ojir^u of 
oblorofonii narctwisi is reported liy Doctor Riifiis R. Hiiitou, 
ill t\\v PhilaxJctphui Medical TimeK, of JamiaTy Hint, IsTo. 

DEATH FROM CHLOROFORM NARCOWIW.— FAIL- 

IURE OF NELATON'S MKTHOD, AXD OF THE 
AMYL NITRITE TREATMENT. 
Dr. Hiigli M. Taylor, of Richinoiirt, Vii-giiiiu, rt'portK tiie- 
following case in tht Virginia ^fed^(■<l/ Mimthty, of May, 
J8T8:— 
"Profensor McGuiiT ha» req«est«d me to rejiort the foi- 
lowiiifr (i(;ath fi-oiii chloroform, which ccciirrt'ti u few tlayH 
ago ill his prartice. As fur ax I can leiini, it is tlic .-ocunl 
ileaOi from this ngeiit wMth baa oocuni'il In our ciiy, luiil 
in one of the very few recorded by our Sniitln'm surgeons; — 
"The patient was a fi;cntlenian from Noitli (.'nmjiua, ;et. 

r41 years. Twelve or fourteen moiitliH ^go lie receivwl a 
violent blow upon his iierineiini liy la'ing tlirowii up<)n tJie 
^mtnel of a middle. HiH urethra was infptured; this wa» 
■followed liy urinary iiitlltration, iibsctiwert, itMuttlng in the 
loss of the entire peuis, and pan of the werotuoi. Sjik'» 
that time he has been a very gri'at sutltivi-, and Itad liet-onie 
entirely dependent ui>on anodyiien, fre<|uently ttiking aa 
much a» two tn'aiuH of the sulphutc of morjihia a day. 
Durinij; the last six months of hiw Mickne>«H, he han spent 
most of his time in bed or iu the recumbent poKition. 
^^_ "On the day of ojHiratiou, April aoth, 1«7S (DoctorM Ciin- 
^^Hlplnghain, Boss, Leech, Maclin, and Cnmdl eo-ope rating), 
^^^Rqulbb's purified chlorofonn wan admin iHtereil, for the pur- 
^^Hpose of making a direet outlet for the urine by external 
periueiii urethrotomy. The artministration tif the anss- 
thetic was begun while the patient was in bis bed. He wan 
then put upon a. table iu the lithotomy position, and the 
table was drawn near an open window, occupying a position 

■idirectly l>etween the open window and an ojten door. I 
igoticed, when giving him chloroform in his bed, that ho 
Sras not easily brought under ItH influence. Wome delay 
occurred in the flmt part of the operation in consequenee of 
the extensive undermining of the tissues and burrowing of 
the urine and pus, leaving a great number of false passages, 
fuid rendei-ing it tediouti to get a guide of any sort into the 
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bladder. During this stage of the operation, he was not 
kept fully under the chloroform. After some effort, the con- 
tinuation of the urethra was found, and an instrument 
passed into the bladder. The administrator then carried 
the ansesthesia far enough to allow the operation to be fin- 
ished. He had done this, and had taken the chlorofonn 
away for a few seconds, when we were all startled by one or 
two stertorous respirations, and then followed an entire ces- 
sation of respiratory^ eflfbrt. 

** In less time than I can tell it, his tongue was drawn for- 
ward with a tenaculum ; his feet were raised, and his head 
was lowered; water was dashed in his face; his cheeks 
smacked ; nitrite of amyl held to his nose. As none of 
these aroused him, he was quickly placed on the table and 
artificial respiration resorted to. Dr. Boss and I raised and 
depressed his arms, while Doctors McGuire and Cunning- 
ham compressed his thorax. Let me here remark that I 
am sure in this case the death was not from asphyxia or the 
impregnation of his blood with carbonic acid. The efforts 
at artificial respiration were eminently successful. As the 
arms were raised, the air rushed into his lungs, i^roducing a 
stertor as natural as life — and then when the thorax was 
compressed, the blowing sound of exit was plainly heard. 
Indeed, these artificial inspirations and expirations were so 
strikingly normal as to deceive me for some time into 
believing them vital. During this time whiskey was 
injected into his rectum ; amyl occasionally held to his nose, 
and the foot of the table elevated. Only once during our 
prolonged efforts to resuscitate him was there the least token 
of returning animation, and that was when the first dash of 
cold water struck his face. Then he gasped feebly — ^but 
once. His features from the first were blanched and blood- 
less ; he carried to his grave the finger marks produced by 
slapping him ; his pupils were both widely dilated ; his lips 
blue. He had been under the influence of chloroform for 
about three-quarters of an hour — at no time very profoundly. 
During this time he took about gj of Squibb^s purified 
chloroform. The large quantity of anodynes which he had 
accustomed himself to, and the extreme sensitiveness of the 
parts manipulated, rendered it difficult to anaesthetize him. 
He had taken chloroform twice before he came to the city, 



FAILURE OF AMTL NITRITE 



123 



and this latter trouble, viz., inability to completely affect 
him, was noticed upon both occasions. 

" In reviewing the case ,we con elude tliat death was braught 
almut through syncope ; that amyl bad no effect in replen- 
ishing the ansemio blood vessels of the brain ; and that at 
least one ease has happened when its antidotal virtues were 
not at all noticeable; that the result was of sudden occur- 
ence, and of speedy termination ; that his pulse was good a 
very few seconds before, and that the artiflcial respiration 
would have oxygenated any q^uantity of carboniKCd blood 
with' which hia lungs might Lave been surchaiged; that 
the administrator was in no manner to blame, as he fulfilled 
his part with the utmost care and skill. The verdict of all 
r present was 'that death was caused by chloroform; but 
I that the same was carefidly and judiciously admin iafered,' " 
Being desirous of knowing some obscure points in I'egard 
to the way in which the nitrite had been used, I wrote to 
Doctor Taylor, addressing the following questions; — Did the 
nitrite of amyl produce a flushing of the face, action of the 
heart, and difficult breathing w^hen you employed it your- 
self? Did you use a tube to force it up the nostrils when the 
breathing had ceased? How many drops were employed? 
Was it in capsules or dropped from a bottle? 
The Doctor kindly replied as follows:— 

Richmond, May 31st, 1878. 

B TUBNBITLL, 

Dear Hm: — Tour letter, dated May 20th, found mo 
I- out of the city for a few days. I am very glad to answer 
r your inquiries. You say that " Professor N^laton's method 
will sometimes fail, especially when morphia has been used 
with the chloroform." No morphia was given at the time, 
with the chloroform. It was during his sickness that large 
quantities had been administered. In regard to the amyl 
need, it was made by Squibb, and was, I think, pure. I am. 
eorry I cannot find a sample of it to send you for examloa- 
lion. It was di-opped from a bottle upon a handkerchief. 
The number of drops were not ascertained. No tube was 
Introduced into the nose. 

Very respectfully, etc., 

HUGH M. TAYLOR. 
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DEATH FROM CHLOROFORM IN WHICH THE 
NITRITE OF AMYL WA8 EMPLOY.KD 
WITHOUT SUCC^ESS. 

Death from chloroform April 29th, 1879, by W. P. Mills,, 
M. D.,* of Brownsville, Mobile. I was requested to operate 
on a boy aged 16 years, for congenital phimosis. He was 
chloroformed by Dr. A. J. Parsons, who has often adminis- 
tered chloroform by inhalation, and, by the way, he is very 
cautious in the administration of this potent drug. Notwith- 
standing the great prudence, caution, and the general man- 
ner in which it was adndnistered, just as the operatioft was 
completed, and without any indication of danger whatever, 
instantaneously — almost as quick as the explosion of gun- 
powder — respiration ceased, and a livid color oversjiread his 
face, and in spite of all the usual restoratives, he was soon 
dead ; in fact it seemed as if he was struck dead in an instant. 
Immediately, ui)on the supervention of these alarming^ 
symptoms, his head was lowered, cold water thrown inta 
his face, and artificial respiration induced. Under the 
influence of this treatment sonie improvement was mani- 
fested, and for a few seconds it seemed that the danger was 
over, but suddenly all the alarming spmptoms before 
described were again exhibited, and death was the inevitable 
result. Not more than three drachms of chloroform was 
used, and of tliis not more than one and a half or two 
drachms were actually inhaled, and the patient was not 
deei)ly under its influence at any time during the operation, 
which, as a matter of course, was very brief. Nitrite of 
amyl, electricity, and hypodermic injections of whiskey 
were all brought into recpiisition, but, as the sequel proved,, 
were of no avail. The most noteworthy feature of the case 
was the very sudden supervention of the alarming symp- 
toms, for according to my information in regard to chloro- 
Ibrni poisoning, there is generally some warning given of 
its deleterious influence." 



* Saint Louis Medical and Surgical Journal, June, 1878, p. 492. 

Note.— I do not think the doctor was justified in the useof so power- 
ful an aneesthetic to risk his patient's life in so trifling an operation. 
Evidently the nitrite of aniyl was not employed until the patient had 
become unable to inhale it. The conclusions are not the most recent, 
as a careful reading of our table of deaths from It, will show. It give* 
but little warning before it kills the patient. 
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PHYSIOLOGICAL EFP'ECTS OF XITHITE OK 
A:\EYr,. 

' In 1861-2, Dr. B. W. Richardson, of London, made a 
iareful and prolonged study of the action of this singular 
>ody, and diacovered that it pmduced its effect by causing 
n extreme relaxation, first of the blood-vessels, and after- 
wards of the muscular fibres of the body. In 1863 Dr. 
^chardsoh employed it as on amesthetic, but goon iIihcov- 
>ed that it was not a true aiiies1:hetic ; nor does it produce 
ousness until ite other etTects are fuliy deveiopi'd, — 
if^eilngof sieknessand distress. The blood in l«)th i^etw of 
Bsela aciiuirea a brownish color. At first it (iuic];ens the 
BBpiration, but its prolonged use retards the movements of 
ftte chest and lowers animal temperature. According to 
Su! experfmentg of Droz,* when it causes death in the 
tower aninaals, the first effect la great reatleBsneas. The 
animal sneezes and struggles to get away ; tlie respiration 
becomes quickened and fuller, and occasionally stops. Fol- 
lowing this are alternating tonic and clonic contractions in 
'. extremities, and even the face ; then opisthotonos, 
Aivering, Involuntary excretions, vomiting and ,eoma. 
"oat mortem results are not very marked, except the ilark 
Solor of the blood and the dilatetl, engorged heart, death 
ring produced apiiarently by paralysis of this organ. To 
1 extent did this agent relax, that It would even 
(vercume the tetauic spasm produced by stiyehnia, and re- 
! the most agonizing of known human maladies,^ 
napeotoris. Even tetanus has been subdued by it in 
RffO instances. In asthjna, my own experience coincides 
Iwith that of others that it will, in certain sjmamodie fonna, 
instantly arrest the paroxysm. An exceedingly convenient 
mode of carrying the drug is by means of thin glass glob- 
ules of nitrite of amyl, containing respectively in,iiBs and 
v\y. When required, one of tht; bulbs ia broken in a liand- 
kerchief or towel, and its contents immediately inhaled. I 
have employed this agent in spasmodic ear cough, also in 
tinnitus aurium. In which there Is spasm of the muscles of 
^llte ear bones, or spqamodie contraction of the capillarieK. 
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in which case I directed the patient to carry a small glass- 
stoppered bottle, and to inhale five or six drops on a hand- 
kerchief, or even hold the nose for a second to the mouth of 
the bottle containing a small quantity. 

In an article by Dr. Aug. Ladendorf,* writing from the 
Sachsenberg Lunatic Asylum, where his observations, em- 
bracing more than forty cases, were made, partly upon sane 
persons and partly on those recovering from different psy- 
choses. The time selected was generally from three to five, 
p. m. , or after eight p. m. , thus avoiding times when a normal 
rise of temperature might be expected. The thermometer was 
l)laced in the mouth, between the cheek and the superior 
maxilla, — a space almost shut off by the tongue from the 
nasal respiratory tract. The readings were 'made by the 
help of a lens magnifying six times, so that by using a 
thermometer divided into tenths it was possible to recog- 
nize, without much chance of error, yiirth of a degree Cen- 
tigrade, equal to ^^-th of a degree of Fahrenheit nearly. 
The general result is that the temperature always rises 
after the inharation. Many circumstances affect the amount 
of this rise, such as the quantity of vapor inhaled, the sur- 
rounding atmosphere, the contraction of blood-vessels, in- 
dividual peculiarities, etc. So that two persons with the 
same initial temperature may show differences of 0.53° 
C, equal to 0.95° F. It is, however, interesting that this 
rise can generally be demonstrated for from one to two 
hours, for this explains the beneficial and continued effects 
of the remedy in disease. A table of thirty-six cas^ is 
given, with the temperatures observed, the differences, their 
maxima and remarks. The smallest maximal elevation 
of temperature was 0.1° C, equal to 0.2° F. nearly (in 
three cases); the highest maximal rise was 1.88° C, equal 
to 3.38° F. (one case); the mean rise was 0.39 C, equal 
to 0.7° F. (tliirty-six cases) ; or, in other words, the tem- 
perature rises rather more than half a degree Fahren- 
heit after the inhalation of nitrite of amyl. This elevation 
is very evident in the course of the second minute of inha- 
lation. The purer the preparation inhaled, the more evi- 
dent the effect. The effect on the pupils was not very uni- 



* No. 4^ of tlie Herliner Klinische Wochenschrift;. 
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form. In all the casea when ainiultaneous observationa 
were made, the axlUary temperature rofte correspondingly. 
Horatio Wood [American Journal of the Medical Sciences, 
cxsiii.)aud Pick (Ueber doe Ajnylnllritund seine Therapevr 
liscfie Antvendung, Versuch, 13) observed a fall of tempera- 
ture in animals; but perhaps this resulted from the mode 
of experimenting. Hostemjann's account of the pnlee 
( Wiener Med. WocheiuschHft', 1872, Nos. 46, 47, 48) ia con- 
firmed by these experiments. These effects probably have 
a common cause, not mere dilatation of the vessels. 
In a careful examination of all experiments made with 
, the aitilte of amy! on man, I have not met with a single 
case of death ftom it, owing, I think, to the great care with 
whicli it has been employed. Two eases are recorded by 
Banders and Bamelsolm of sudden collapse, skin cold, 
clammy, and pulse threadlike and slow, face pale, and yet 
consciousness was retained, and both cases recovered. 



Prof. J. A. Larobee,* of St. Louis, Ky., was called to see a 
patient who had Inhaled one ounce of chloroform. The 
patient waa seen four or five hours after, when in a state of 
collapse, and every known means had been resorted to to 
restore the heart's action, but all in vain. He injected one- 
t-enth of a grain of atropine hypodermically. This par- 
tially r«<tored the heart's action, and in one half hour's 
time the same was repeated ; and still later, to stimulat« the 
respiration, one-tenth of a grain of atropine was injected. 
Four hours later the pulse and respiration had recovered 
■ itfieir tone. 



Another means of treating threatening narcosis caused 
by chloroform is recommended by M. Baillfie, of Belgium. 
It conaistfl of the introduction of a small piece of ice into 
the rectum. A moderate degree of pressure sufllees to over- 
come tlie resistance of the sphincter. The Ice melts in the 
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intestine, and immediately excites a deep inspiration, ^vhich 
is followed by the re-establishment of natural resj)! ration 
and of tlie cardiac functions. 

NITRITE OF AMYL AND CPILOROFOR:\r 
AS AN ANAESTHETIC. 

L. B. Balliet, in the Medical and Surgical Heporter^ 
says : — 

*'In my practice of over twenty-four yeai-s I have, until 
recently, used chloroform as an aniesthetic in all surgical 
cases and convulsions of children. The jDast six months, 
with the object of lessening the dangers of asphyxia by this 
powerful ansesthetic, I added to the ounce of chloroform 
sixteen drops of nitrite of aniyl. The result thus far is 
apparently most satisfactory. Nevertlieless, further careful 
tests are needed to fully confirm my'views of this combina- 
tion as a safe anajsthetic. I therefore ask surgeons to jrive 
this a fair trial, and report their experiences in regard to its 
action on the heart, respiration and circulation, and com- 
pare it carefully with tlie symptoms j)roduced when cliloro- 
form alone is used. I shall still continue the use of this 
compound aniesthetic, but may vary the ^proportions of the 
nitrite of amyl in particular cases." 

Dr. George E. San ford publishes in the Medical Record of 
October 5th, 1878, the following article on **chloraniyl, a 
new anaesthetic, and an improved inhaler: " — 

*' Having had considerable experience in the administra- 
tion of the various anaesthetics in use at the present day, 
viz., chloroform, ether, etc., and not feeling satisfied with 
the safety, or rather unsafety of chloroform. Or witli the 
many faults of j^ulphuric ether, which so nearly counterbal- 
ance its comparative safety as to preclude its use in favor of 
chloroform in many cases, I have therefore experimented 
with various compounds in the hoi^e of discovering a new 
and better anjesthetic. 

*' Early in the month of April, 1877, while treating an 
asthmatic patient with the nitrite of amyl, I became im- 
pressed with the idea of augmenting the heart's action with 
this drug, and thereby preventing the tendency to syncope 
and asphyxia, from paralysis of the heart, in cases of chlo- 
roform narcosis. 



I 
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"I then beiran a series of ex()erimeiit« upon animals, flrat 
administering chloroform and then the nitrite of aniyl. 
Then I began to mix them for use, aiming to get wucli a pro- 
portion of the amyl aa would just eountera«t tlie paralj-tic 
effect of the chloroform. I found that while pui-e ehloro- 
form I.Sqiubbs') ■would mix readily with the nitrite of amyl, 
producing a fine, clear solution, the chloroform of other 
miuiufflrtui-erB was nnsatisfactoiy, leaving a milky solution 
of unpleasant odor. Continuing my esperimenf^, I came 
to the conclusion that a <£Uiirter of an ounce of the nitrite of 
amyl to the pound of Squibbs' chloroform, was about the 
proper strength, and that the fomhination was far safer 
for general anfei^thetie purposes than chloi-ofomi nncom- 
btned; indeed, in my hands, and in those of others, so faras 
tried, it seems to be fully as safe as sulphuric ether, and far 
more pleaaajit in Its administration, possessing all of the 
advantages of pure chloroform, but without its dangers. 

" Upon becoming satisfied of the value of my discovery, I 
named it chloraniyl. I flntt ailininistered chlorarayl to per- 
sona in June, IfiTT, aa follows: — June flth, 1 administered the 
compound to Charles Detrick, a young, healthy man, for 
the purpose of dressing a badly crushed thumb, botli the 
patient and bystanders being wonderfully pleased ^vlth its 
operation. Kext, June Ifith, I gave it for amputation of a 
ftnger; then, June 18th, for extraction of a tooth; since 
which time I have employed it (chloraniyl) in a. great 
variety of cases in both surgical and obstetrical practice. I 
find that patients usually take it better than chloroform 
alone, and so far there has not been the first indication of 
ttanger from its use. In exhiliiting chloraniyl the patient's 
fece becomes Hushed much sooner than with ciiloroform; 
but press the drug right along nnd the countenance does not 
become pale. Both the heart's action and respiration are 
kept up thoroughly throughout the nnasthesia. I have 
givfn this prescription to several physiciuus, and induced 
Hiemto trythechloramyl, with the most satisfactory results. 
i have also (last month) eommunicatetl the same to Profes- 
Bora Maclean, Sunst^r, and frothingham, of Michigan 
University; and have reported my discovery to the Cayuga 
County, New York, Medical Society. 

Ha\ing noticed lately several communications in the 
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columns of the Record^ from Dr. F. A. Burrall and othen, 
on the use of amyl nitrite as an antidote to ehlorofonn in 
cases of poisoning, I concluded to publish my discovery. 
As Dr. Burrall states in his article in the Record of July 20thf 
*With our present knowledge of the antidotal proi)ertie8 of 
amyl nitrite in relation to chloroform, it is but justice to our 
patients to have it at hand when chloroform is adminis- 
tered.^ I agree with him that we should haye it at hand, 
but not in a separate bottle, to use after the danger hem be- 
come imminent J but (as it produces no ill effects) 7nixed with 
chloroform,^ in such a proportion as to prevent the approach 
of danger, by both syncope and asphyxia ; for such I claim 
to be the effect of this combination, and as such I give 
chloramyl to the medical profession, asking that it may be 
given a full and fair trial, and trusting that it may become 
the humble instrument in other hands of saving human life. 
Not that I would detract from the honors due the inventor 
of chloroform, for it was a grand invention ; but if we can 
relieve its administration from the embarrassment and dan- 
ger which have heretofore attended its use, ^vill it not indeed 
be a great boon to humanity? 

" The formula I use for chloramyl is — 

^. Squibbs' chloroform, i ib. 

Nitrite of amyl, 511.— M. 

*' But I would suggest that the amount of nitrite of amyl 
be diminished in long and tedious operations, and on farther 
trial it may prove best to vary the proportions, the point 
aimed at being to use just sufficient amyl nitrite to counter- 
act the paralytic effect of the chloroform." 

Doctor F. A. Burrall a short time after expressed his opinion 
in the following words, alluding to Doctor Sandford's com- 
munication, and addressing the editor of the Medical 
Record : — 

"The communication in your number of October 5th, 
1878, from Doctor George E. 8andford, is of decided interest] 
both as affording a hope that the dangers of chloroform may 
be diminished, and also as related to one of the most inter- 
esting branches of practical medic vie. I refer to the 
simultaneous employment of antagonistic drugs. Tbose 
who have read Fothergill's recent work on the Antagonism 
of Medicines will be impressed with the truth of the author's 
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remarfe that this counteraction of medicinal agents ' prom- 
iaea to be the moat potent and, withal, themoat precise subject 
connected with therapeutics.' " 

In a paper read before the Southern Jlichigan Medical 
Association, July 13th, 187-5, by W. N. Small, JI. D., of 
Hudson, Michigan, he thus refers to an experiment in which 
chloroform and nitrite of arayl were aiiministered together, 
and which may be interesting in tliia connection : — 

" Gave a half-grown kitten a mixed vapor of chloroform 
and nitrite of amyl, containing about forty-nine jjarts of the 
former to one of the latter. I gave this by placing chloro- 
form and amy!, in the above proportion, in a thick cloth 
Back, which was drawn over the head and held elose around 
the neek, the chloroform and amyl being renewed several 
times, in order to insure a strou;,' vapor. The effect pro- 
duced by breathing this vapor for fifteen minutes is a rapid, 
. though deep inspiration ; a rapid and rather feeble action of 
the heart; an inability to co-ordinate movements; a very 
slight degree of nnsesthesia, and a ppecies of intoxication 
leBerabling that pimluced by alcohol." 

How far chloramyl will answer as a safe subatitufe for 
chloroform can only be detennined by experiment. Since 
it is estimated that one death occurs in about twenty-flve 
or twenty -seven hundred administrations of chloroform, it is 
evident that some time must elapse before the comjiaratlve 
merits of any new aHEesthetic can be considered as established. 
Pot the present it seems to me that hmnanity and science 
alike require that when chloroformisusedasanansesthetic, 
the nitrite of amyl should be at hand as one of the remedies 
whose efficiency is to be tested in ease of imi>ending danger. 

(THE USE OF A MIXTURE OF OIL OF TURPEN- 
TINE AND CHLOROFORM IN THE PREVEN- 
TION OF CHLOROFORM NARCOSIS. 
In the Vicrleljahi-Khriftfur Genvhi. MriiJ., Doctor Wach- 
luth, of Berlin, makes the important statement that if 
one-flfth part of oil of turpentine Is added to chloroform, the 
latter can be administered to the fullest antesthesia without 
the slightest risk, as tbe turpentine prevent*, by Its stim- 
ulating properties, the pulmonic paralysis, wliich is the 
jtroximate cause of death In Jatal chloroform narcosis. 
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I employed this mixture in two oases, in wliioli I could 
not use etlier, and it answered the purjwse veiy well, but as 
the operations were not protracted, further trials -^'ill be 
necessary, as in small doses it produces stimulation of the 
nervous sj'stem, but i^aralyzing eff'eet when large cxuantities 
are administered. 

THEKAPEUTIC USES OF NITRITE OF AMYL.. 

Dr. S. Weir Mitchell of this city was the first to employ 
inhalations of nitride of amyl in ei>ileiisy, and he reported 
a number of successful cases. Others have followed with 
results not quite as satisfactory'. In our own cases we found 
it to be useful, but not curative. It modifies the intensity 
of the attacks, especially when they come close together. 

Dr. Brunton first employed nitrite of amyl in angina 
pectoris, and found.it more effective than any other remedy 
in this i^ainful and dangerous disease. Since then it has 
been largelj' used with signal success, although in an occa- 
sional case the relief is only temporaiy. 

At a discussion upon the effects of the nitrite of amyl, 
before the Medico- Psychological Society of Berlin,* Dr. Sol- 
ger had Used the nitrite of amyl in a case of unilateral 
clonic spasm in a child without success. Chloroform used 
in the same case caused the convulsions to disappear for 
some time. The* effect of chloroform seemed to be antag- 
onistic to that of nitrite of amyl. The vessels of the pia 
matter exposed in a rabbit under the influence of chloro- 
form were seen to be contracted, while upon inhalation of 
the nitrite they became enlarged. Dr. Jastrowitz used the 
nitrite of amyl with good results in asthma, but in the case 
of melancholia and other forms of insanity without bene- 
ficial eflect. Inhalation of the drug causes disagreeable 
dizziness. He would not, therefore, use it in cases of vertigo. 
His impression was that hyperoemia of the brain did not 
extend throughout that organ, since, in i^atients ^vho had 
used the remedy for some time, hyperoemia of the optic pa- 
l)illa could not be observed either during inhalation or in 
the intervals. Dr. J. mentioned cases illustrating the 
danger sometimes attending the iilhalation of the nitrite 

* Weill Medical Press, Feb.2s, ISTo.aiid Medical Times, April 24, 1875. 
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and tlie neeessity of cautiou in its fmployment. In these 
cases Buddeu collapse followed its use. He had sulisequently 
met with BchuUer'a experiments, showing that a marked 
contraction of the vessels of the pia followed the uaual dila- 
tation. He had also obseiretl tlmt certain patients volun- 
tarily alluded to the fact that ohjects appeared of a yellow 
color Bubsequent to the use of the nitrite. 

In "flushings of heat," or " heats," wlileh so frequently 
trouble women at the change of life, or caused occasionally 
by the sudden arrest of menstraation, the action of nitrite 
of amyl, according to Ringer, is very mai-ked, preventing 
or greatly diminishing the profuse pei-spiration and conse- 
quent prostration. It is said t<i he useful in sick headache 
and in preventing aea-aickness. It ia stated to have arrested 
a paroxysm of intermittent fever wJien iiilialed during the 
cold.stage in the d»He of four drops. In a case also of syn- 
cope in a man afl'ected with cardiac dilatation and hyper- 
tropy, the inhalation produced relief. 

Doctor J. Michel, of Hamburg,* has made a aeries of ex- 
periments with this remedy, in tinnitus aurium, and came 
to, the conclusion that it was «specially suggested In that 
form accompanied by iiypertrophic changes in the middle 
ear, and In afllfectlons of the labyrinth. He was led to em- 
ploy this remedy from its well-known sedative action upon 
the sympathetic system, especially the vaso motor nerves, 
and the fact that many forms of tinnitus are caused not only 
by an increased iutra-labyrintliine pressure, but occur as the 
r_rcsult of nen-oua irritation, not only of the auditory nerve 
hbut in branches of the fifth, of a neuralgic character or 
trophic tj-jje of changes. The remedy was employed in 
twenty-flve cases by himself, and in "six eases by Doctor 
Urban tfiehiCsch. More or less improvement occurred in 
Bineteen cases; among these were three in which the tinni- 
tus disappeared entirely from one ear, and in another case 
) was somewhat diminished. From one to five droits of the 
'temedy were inhaled at a sitting. The inhalation was con- 
tinued during the appearance of the usual symjitoma— flush- 
ing of the face, injection of the blood vessels of the eye, etc.. 
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and suspended on the occurrence of vertigo. In all, the 
cases improved ; the tinnitus was increased during the period 
of inhalation. 

I have employed this agent in various forms of tinnitus 
aurium in a large number of cases ; some were benefitted, 
but the majority were not improved, this being in part due, 
I think, to the impurity of the agent employed. 

MIXED NARCOSIS. 

" During the past two or three weeks," says the Lancet, 
December 1, ** a novel mode of producing anaesthesia, called 
mixed narcosis {gcmischte narkose)^ has been employed by 
Thiersch of Leipzig, whereby insensibility to pain may be 
procured without the total abolition of consciousness. The 
credit of the discovery is ascribed to Prof. Nussbaum of 
Munich. Although' suitable for all kinds of operations, it 
is especially serviceable for operations about the mouth and 
jaws, in which blood is apt to flow into the trachea, or down 
the oesophagus into the stomach, and subsequently to cause 
vomiting. In some cases of the removal of the upper jaw 
lately performed by Thiersch, the patient allowed the blood 
to accumulate for a while at the back of the pharynx, and 
then spat it completely out when asked to do so ; and we 
are informed that in one instance the x>atient watched w^ith 
evident interest, the motion of the saw that was dividing 
his upper jaw-bone. 

'* A subcutaneous injection of morphia, from a quarter to 
half a grain, is given as soon as the patient is placed upon 
the operating table, and immediately afterward the admin- 
istration of chloroform is commenced. After inhalation for 
about five minutes tlie operation may usually be begun, but 
the chloroform nmst be renewed at intervals. The patients 
loose all sensibility to pain, but evidently retain a consider- 
able degree of consciousness and control of voluntary move- 
ments. Within the last month mixed narcosis has been 
employed five times successfully, as far as the annihilation 
of pain is concerned, and without any bad effects.'^ 

The dose of morphia which is given in the communica- 
tion in the Lancet is too large for safety, as there are many 
persons on whom even one-quarter of a grain of morphia 
hypodernneally will act as a powerful iDoison, while half a 
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grain even, produces death. The injection of luorpliia 
ahonld he email, say trom one-eighth to one-quarter, and 
this should be given, according to Claude Bernard, from 
forty minutes to one hourbefore the chlorofonn is employed. 
The question should always be put l« the patient. Have you 
ever employed morphia, and if so, what effect has It upon 
yon ? The great advantage claimed for this method is that 
the stage of excitement is rendered always tiU, and less 
chloroform is needed to induce sleep than under ordinary 
eircumstances. It must always be borne in mind that 
nausea aud vomiting are not uncommon at the commence- 
ment if the morphia is quickly absorbed. This, with the 
vomiting which accompanies thloi-ofonii, will, we fear, be 
apt to complicate a delicate operation, and then you have 
the double risk of two auch poiaououa agents. 

CHLOHOFORJI IN THERAPEUTIC«. 

Infernal use in Su/istance or rojjoi-.— Chloroform la used 
in medicine both for its stimulant and narcotic properties, 

' icreaaeforce,Bubduespu[:m, and relieve suffering. Given 
Sn large doses it abolishes pain and contraction, paralyzes 
muscle aud uerve, profoundly depresses force, and leads to 
death. The largest amount of chloroform inhaled by one 
person was one hundred and twelve and a lialf drachms in 

e day; another took one pound in five days; recovery 

i occurred after the swallowing of two ounces of chloro- 

After the coutinuauce of the habit of chloroform-faking 
I' file following symptoms generally appear, in the following 
I order: (1) sleeplessness of a most distressing character, and 
I'Snly to be overcome by abstinence from chloroform ; (2) 
I deafness; (3) apathy and disinclination to society and to 
I Oonversatlon ; (4) tremu loudness of the hands. 

Experience shows that frequeut chloroform inhalation is 

like "dram-drinking." Its effects ai-e similar to those of 

alcoholism, aud it will produce symptoms resembUng 

mania-il-potu. In the report of the committee of the Medi- 

,1 and Chirargical Bwiety of I^ondon, it is stated that a 

an who had been accustomed to the use of eiiormoua doses 

lof cbloioform to relieve asthma, frequently inhaling forty 

RaiachniM « (iny, was reported to have had this appearance 
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*' on his admission to the hospital; he seemed in a constant 
state of dullness y or like a person intoxicated,^^ 

Chloroform, hy its wonderful power over pain and muscu- 
lar spasm, has been employed in cases of poisoning by stry- 
chnia, with decided success ; even should it, as ivas proved, 
have no antidotal action, it is of great service in relieving 
the fearful suffering, reducing the pulse to its natural stand- 
ard, and causing respiration to become more easy. Another 
important matter is that, under chloroform or ether anaes- 
thesia, the tetanic convulsions from the strychnia are so 
controlled that nutritive eneniata may be administered and 
retained. 

Chloroform is valuable in the treatment of acute mania, 
choreaf and convulsions, especially in children, also in 
l^uerperal convulsions ; it has proved to be an efficient 
remedy in our hands in procuring sleep. In cases of delir- 
ium tremens, in the reduction of hernia, and the diagnosis 
of abdominal tumors, chloroform will be found most valu- 
able. 

The late Dr. Snow relates an interesting case of a scientific 
man wlio became insane and refused to take food. It was 
found that if chloroform were given, and food offered during 
the wakeful stage, the patient would take it; chloroform 
was, therefore, administered before every meal for a long 
period. It has also been emj^loyed in the delirium of fever 
in cases where tlie patient has been worn out, in spasmodic 
diseases of the air i)assages, spasm of the glottis,. larj-ngeal 
cough, spasmodic croup, and whooping-cough wlienin very 
dilute vapor. 

Dr. Sanson! has found great value from the use of chloro- 
form in several cases of phthisis. The same authority states 
that in some cases of chronic bronchitis, in acute bronchitis, 
and in pneumonia, when danger may occur from stasis of 
blood in the lungs themselves, it is not advisable to employ 
chloroform by inhalation. In paroxysmal and violent 
cough (combined with morphia, glycerine, and water) it 
is often very beneficial; and in the early part of the 
treatment of asthma, thirty to fifty drops inhaled from a 
handkerchief relieve the spasm, induce narcosis, and pre- 
vent the paroxysms. 

Dr. Hyde Salter, the great authority in the treatment of 
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si>asniodic aatliiita, eays; "The Inbalation of eliloroftiriii is, 
beyond doubt, one of the most powerful metbods o!' treats 
nieiit of the asthmatic paroxysm that we poasesB.'' Properly 
diluted, the vapor is not pungent; and instead of increasing 
any teudeiu'y to apasni, at once relaxes it. Dr Baiter haa 
never seen any bad effects from chloroform adminiatered in 
the height of a paroxyitm of asthma, and persons sound 
asleep may be clilorofomied without their being awakened. 
AntestheBia cannot, however, be produced in any one par- 
tially awake, or even lightly sleeping, without their know- 
ledge. 

One of tlie aeeoudary effects of the prolonged use of 

lehloroforni in asthma Is an iucreane of the iigthniatie tend- 

The nae of chloroform muat no more be allowed ttv 

; a habit than the use of opium. We have repeated 

lis experiment in seven eases of asthma, and, although we 
Mt some apprehension, ntill.no diBUgreeuhle symptoms- 
presented themselves, and the patient was relieved of the 
attack; but it returned, and, fearing itH injurious intiuenee, 
we substituted hydrate of chloral during the paroxysms, 
especially when sleepleaanesa occurred. Patients vary in 
the beneiit which they derive from ehloroftjnn ; in t''ime, 
small ([uantitles not only relieve the urgent distress, but 
also prevent ita recurrence. The congesti>'e cliilU of the 
South, or the cold stage of int«rniittent fever, may be short- 
ened, HO as to gain time for the introduction of ({iilnine into 
the ayatem, by the inhalation of Chloroform, Dose, twenty 
(Irops, sprhikled on a line net, permeable to the air, and 
repeated several times until the effect required is produced. 

In epilepsy, the inhalation of chloroform has been found 
valuable, especially in the treaUneut of injuries and frac- 
tures, the rexult of epileptic attacks. It will also be found 
useful internally in the same disease, ill combination with 
the bromides of potassium, sodium, calcium, and iron, with 
pi wkhout strychnia. 

In neui-algia, a few inspirations of chloroforni-vapor from 
a towel or handkerchief (sometimes enveloped in a cone of 
paper, flaiinel, or metal, for convenience of achninistration 
and to rt^nlate evapoi-ation) will often relieve the severe 
pain, almost magically. If the suffering be not of a serioua- 
charaoter, and the aflfeetiou he moderate in its extent, the 
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relief may be permanent. If the stimulant effect should be 

desired over a larger portion of the body, the folloi^iiig 

liniment can be employed with advantage : — 

jpk. Chloroforml, fSjss. 

Pulveris camphorse, 5J. 

Splritus terebinthlnsB, fSss. 

Olei lavandulse, n\^xx. 

Olel olivw, fSij.— M. 

The camphor to be broken in small pieces, and dissolved 
in the chloroform and turpentine ; the olive oil should then 
be warmed, and added gradually. Ointment for topical use 
in neuralgia : in the proportion of from five to fifteen of 
chloroform to thirty parts lard. By means of a speculum, 
the vapor of chloroform may also be carried into the vagina 
or rectum, remaining for ten minutes; or we may use a 
mixture of equal parts of the chloroform liniment, of the 
Pharmacopoeia, and the officinal camphorated soap lini- 
ment, for the same purpose.* 

Chloroform has been found extremely valuable in all 
c^ses of colic y and will often assuage even pain of colica 
pictonum ; this is due to its local anodyne and stimulant 
carminative action. In flatulent distension of the stomach 
equal parts of chloroform and camphor will be found bene- 
ficial. In diarrhoea, after the removal of the irritating agent, 
equal parts of chloroform and alcohol, with a portion of the 
tincture of opium and capsicum, may be administered w^ith 
great benefit. In insomnia, where pain prevents the 
patient from sleeping, the following mixture will often 
prove useful: — 

^i. Morphiffi muriatis, gr. iss. . 
Alcoholis, 

Chloroformi, aft f3ss. * 

Tr. cardamomi comp. fSjss.— M. 
Sig. A dessertspoonful at bedtime to be taken in milk. 

In nervous headache the accompanying prescription will 
often produce a happy effect: — 

9r. Acidi nitro-muriatici diluti, foij. 

Strychnise, gr. V^—V,. 
Alcoholis, 

Chloroformi, ila foiij. 

Tinct. zingiberis, f3iij. 

Aqiia\ q. s. ad ft. fsiii.— M. 
Si.LT. A teappoonful in wMtor throe times ilailv. 
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In combination with qulnia, chloroform may be given 
where there is marked, tendency to frequent cliiJis. The 
following formula would be very appropriate for malarial 
manifestation, in a child, say three or four years of age ; — 

Jt. QulniEB BQlph., Rr. silv. 
MucllBgoaca.cli», fSIJ. 
Chloroforml, in_n. 

Syc. TolQtanl, fSlv. 
Aq. clnnnmonil^ q. 8. ad niij.— M, * 
Big. A teaepoonful every hour while free Itom fever. 
In certain forms of chorea and epilepsy, the eombination 
of bromide of potassium and chloroform will be found 
valuable : — 



k 



Big. For one dose, to bo cepeatod everj" Blx or twelve bours. 

In'aome cases advantage is obtained by adding strychnia 
to this mixture In the dose of one-sixtieth to one-thirtieth 
of a grain, oniitting the eonlum and the valerian. 

The following are a few of the preparations of chloroform : 

1. Tinctura chloroformi conip., B. P. (chloroform, recti- 
fied spirits, comp. tinct. of cardamon ; one in ten). Dose, 
iq.xx-lx ; for internal use, to relieve pain and spasm. 

2. Unimentum chloroformi {uhloroform Siji campTior 
liniment .^ij, olive oil ^^iv). 

3. Miatura chloroformi (chloroform gss, camphor pulv. 
gr. ix, yolk of one egg, water gvi). Add chloroform and 

[ camphor, rubbing them up well ; then add the egg by de- 
I grees to form, a nice mixture. Dose, a tableapoonfut every 
J hoar. 

Extenxcd use.— Powerful ageuts act on the skiu more 
eOectually when dissolved in chloroform, as they promote 
the cutaneous absorption, and the addition of an equal 
quantity of alcohol hastens the process; so that when we 
desire to limit the anodjne effect to a small spot, we may 
apply a solution of camphor in ehlorofonn, of equal parbs 
by weight, or as a still more powerful sctlative:— 
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tjt. Morphiff* sulphatig, gr. viij. 

Atropiw sulphatis, gr. iv. 
Alcoholis, 

Chloroformi, ftft Sij.— M. 

Sig. To be applied with a camel's hair brush. 

Two other agents might he added for facial and deutal 
neuralgia : Ext. gelseminuni* fld., gtt. iij every three or four 
hours; /)r, butyl-chloral hydrate in pills, three grs. every 
three or four hours. 

This prescription, in facial or sub-occipital neuralgia, 
should not be spread over a large surface at one time, as 
both the atropia and the morphia are more readily absorbed 
after this solution in chloroform. Strychnia, aconitia, or 
quinia may also be combined with chloroform in a similar 
manner. A very good plan is to cover a cup with linen 
and drop a portion of the chloroform or the mixture on its 
surface, and hohV it in contact with the painful part for a 
few seconds. This will often produce a good result in 
pleurodynia or neuralgia of the chest wall. In more severe 
general neuralgia, I have on several occasions been .obliged 
to keep the patient gently under the influence of chloroform 
for a considerable time until the person obtains sleep, or the 
pain has been entirely relieved. If the neuralgia, in the 
form of hemicrania or sciatica, should be of malarial origin, 
we may resort at first to the following mixture; — 

^. Veratriee, gr. v. 

* Morphia) sulphatis, gr. iij. 

liinimenti chloroformi, fSij.— M. 
Fiat lotio. 

The part to be rubbed with this lotion during the paroxysm 
of pain, while two-grain pills of quinia sulphas are given 
every hour until its physiological effects are produced. 
Cinchonidia may be substituted in three-grain doses if the 
patient cannot take the quinia. 

This same treatment, in conjunction with quinine, will 
often relieve sciatica. In earache or toothache, two or three 
drops on a small piece of cotton-wool introduced into the 
ear or tooth will occasionally cause complete relief; if too 
large a quantity is used, it will cause redness, smarting, and 



* The effects of this remedy should be carefully watched. 
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even blister. Equal jmrta of cliloroform aud opium or freo- 
Bote are also useful in tootliache. Wlien mixed with an 
wiuai quantity of camphor, It fonuB one of the most valuable 
agents to relieve the local pain of sprains, etc. In cancer, 
wliere the skin is brolieD, leaving a foul and irritable sore, 
the surface may he deodorized and the pain temporarily 
relieved by the use of the hand-spray playiug the vapor on 
the raw surface. The pain of other forms of cancer, such 
as of the os uteri, rectum, and mammary gland, may be also 
relieved by application of the saiue agent. In the photo- 
phobia of scrofulous ophthalmia, a few drops of chloroform 
held in the pohn of the hand, close to the irritable eye, will 
cause the child to tiear the light with less pain. In the 
itching of the ear, nose, and rectum, in which we have 
urticaria, lichen, or prurigo, the annoyance may l>e allayed 
by the use of an ointment composed of half a drachm of 
chloroform to an ounce of lard (it must be keptin aground- 
atoppered bottle). 

lYurUiia VtUvw.—ln this most persistent, troublesome, 
ftnd annoying disease, we have found chloroform useful 
In conkbination with carbolic acid and soap liniment, as 
followa :— 



ll 



gtl. xil-xxiv. 
(.■hlorotocml, (3tJ. 

Ol. olivm. 

I.Iiilmenll naponl!!, ftA fsij.— M. 
Apply -w I til B so a Kpunge lo the aSteted ports. 

Chloroform diasQlves entirely in vaseline, and furnishes 
ft homogeneous product of convenient consistency without 
the addition of wax :— 



Equal parts of vaseline, chioroforiu, and ether, give a 
jelly, which constitutes one of the niost active liniments in 
English therapeutics. 

Both of the aljove preparations are useful in neuralgias, 
cancer of the rectum and uterus, and are Increased in value 
by the addition of hydrate of chloral, Ave grammes, 'ir 
camphor, three grammes. Thi.'* latter agent has to be pul- 
verized and lidded to the vaseline, heat being applied until 
the camphor completely disappears, and stirring until cold. 
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In urticaria, lichen, eczema, and true prurigo, the follow- 
ing ointment will not only allay the itching effectively, but 
with care will cure these skin affections. 

9f. Hydrg. prsecip. alb. 5ss. 

Liq. carbonls deterg. n\^xx. 

Chloroformi, 58S. 

Vaseline, Si.— M. 
Sig. Apply locally. 

CHLORODYNE. 

ANODYNE, SEDATIVE, ANTI-SPASMODIC, AND DIAPHORETIC. 

This preparation produces anodyne, sedative, anti-spas- 
modic, and diaphoretic effects of other opiates, without 
giving rise to the nausea, prostration, loss of appetite, and 
depression of spirits, which are so apt to follow the use of 
llhe latter, and are sometimes so distressing as to preclude 
the employment of such articles where they would other- 
wise be strongly indicated. It must, however, be prescribed 
with the greatest caution, and never unless the particular 
preparation is specifically stated. 

J^f. Morph. sulph. grs. Ixiv. 

Alcohol, ninety-five per cent. fSxii. 
Chloroform purif. fSvi. 

Acid, sulph. Ar. qs. 

Ext. cannab. Indica (Allen's), 3fSs. 
Oleoresina capsicum, gtt. xij. 

Hydrocyanic acid (Scheele's), gtt. xcvi,— M. 

Shake together the morph., alcohol, and chloroform, then add acid 
sulph. q. s. ; shake well until it becomes clear, then add capsicum, 
ext. cannab. Ind. and hydrocyanic acid. The dose for children, of 
ftom five to ten years, is from five to eight drops in water, repeated 
every three hours ; dose for adult, fifteen to thirty drops. Each tea- 
spoonful contains one gr. morph. sulph., one-half gr. Indian hemp, 
one and a half drops of Scheele's acid, equal to nearly four drops of 
U. S. P. acid. 

The importance of not trusting to the patient^s judgment 
is very necessary, and ttie quantity which is to be taken 
in the twenty-four hours must be stated, and the intervals 
between each dose, carefully given. From 1863 to 1867, four 
deaths were caused by this compound. According to Mr. G. 
Smith,* the English preparation is thus constituted : — 

♦ London Lancet, 1870, vol. 1, p. 72. 
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(I. Cbloroforin, 5lT. 

Muriate of morplila. gi, xx. 

Ether (rectifled), raij. 

on of peppermint, ii\_vlil. 

Mlitnre of gum arable, Si. 

Treacle. Siv.— M. _ 

It win be noticed tliat there is no iiuiformity in this com- 
pound, wliich should not be the C3.se, aud pliarmaceutists 
should adhere to either one or the other of these formulas, 
and not add to or take from them, marking the one the 
English, and the other the American preparation, and its 
manufacturer. 

L EARACHE.— CHLOROFORM VAPOR. 

I National Medical Review, February, 1879.— Dr. James E. 

I Morgan stated, during a discussion on otitis, that he had 
often promptly relieved the distressing earache of children 
by filling the bowl of a common new clay pipe with cotton 
wool, upon which he dropped a few drops of cliloroform, 
and inserting the atem carefully into the external canal, 
and aiJjuBting his lipa over the bowl, blew through the pipe, 
forcing the chloroform vapor upon the mentbrana tympani. 
Dr. J. Ford Thompson had also accomplished the same re- 
lief upon similar principles. This same result we have 
often attained by means of cotton saturated with ehloro- 
form in a glass tube, or surrounding the cotton with a 

»Becond layer so as not to come in contact with the surface 
ef the meatus. 
CHLOROFORM DURING DELIVERY. 
Dr. Wilson, of Baltimore, dissents from the views of Dr. 
Lusk as to the danger of using chloroform in obstetric 
cases. See p. 107. 
Dr. Albert H. Smith, of Philadelphia, thinks that chloro- 
Lform is to be preferred to ether in those cases in which a 
■ tapid ancesthesia is desired. 

Dr. Ringer* gives it as his opinion, "that it is not neces- 

f sary to obtain complete unconsciousness, but to give only 

BUilicient chloroform to dull the pains. If this recommend- 

See articleClilorofonn, Opt. Clt., p. 312; Chloral, p. 357. 
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ation is disregarded, and the ansesthetic is pushed to the 
stage of complete unconsciousness, it weakens the contrac- 
tion of the womb and retards delivery. It is true that 
even if only slight unconsciousness is produced, the uterine 
contractiotis are probably somewhat weakened.** 

Dr. Playfair thinks that chloral acts far better than chlo- 
roform inhalation, as chloral does not lessen the strength 
of the contraction, whilst it greatly lessons the suffering. 
Moreover, it is chiefly applicable at a period when chloro- 
form cannot be used — that is, towards the termination of 
the first stage. Dr. Playfair gives fifteen grains, and re^ 
peats the dose in about twenty minutes, and again repeats 
the dose, if necessary. 

The following coinmunication was received too late to be inserted 
under Ether. 

Dr. E. L. Holmes has observed three cases, in which severe neuralgia 
was experienced immediately on recovering consciousness, after full 
anaesthesia from ether. In the case of a young woman to whom ether 
was given for a strabismus operation, the neuralgia,with some numb- 
ness and paralysis of motion in the outer portion of the left fore arm 
and fingers, was extreme; this continued three months, when the 
patient passed from observation. In a second case, a woman of middle 
age, the neuralgia in the left arm and shoulder continued more than 
three months before it ceased. In the case of the third patient, also a 
woman, the neuralgia was quite severe for some weeks in the shoulder 
and neck. 

The late Dr. E. H. Clarke, of Boston, a few years since stated to the 
writer that he had observed several similar cases. 
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CHAPTER y. 

Mixtures of Chlofoform, Ether, and Alcohol. First death reported 
ftom nilitare of Ether and Chloroform. C'ompoaitioii of varlooB 
mixture^. Boiling polnu and re-lative time of evaporation of the 
several anresthetlo agenta. Opinions of Dr. Washington Atlee and 
Prof. Haisch irancernlng mixtures. Hoif OblorofDrm is altered by 
mixing with Alcohol, etc. Becent deaths from Chloroform and 
Ether mixed. Chloroform combined with Alcohol In parturition. 
ThHcomparBtlveeflrectsof the early state of antestheslatvith Ether 
and Chloroform. 

The various mixtures of cliloroform with ether and 
alcohol, were used as means of escaping the danger of 
. chlorofonn. Tliey first received their impulse from the 
report of the Chloroform Committee of tlie Medical Clilrur- 
gical Society of London, who declared their superiority in 
point of safety. M. Perliu* gives an account of the first 
death known at that time to have taken place under a 
given- mixture of ether and chlorofonn, and gives the 
credit to the chloroform as heiag improperly administered, 
anfl Snow aaya the patient died of hemorrhage ; but our 
reading of the case, carefully reported by Dr. R. Crockett.t 
leaves the decided Impresaion that chloroform arrested the 
heart's action, Induced vomiting, and caused a stoppage 
of respiration. The following is, an abstract of the im- 
portant facts in the case, and is interesting as the first 
death from the mixture: — "A sprightly little boy, five 
years of i^e, was brought to the doctor to have a fatty 
tumor removed from his back. The tumor commencing at 
a point at its inferior termination, opJKiaite the last rib, 
. about two and a half inches to the right of the spinous pro- 
' cesses, and extending obliquely upwards, crossing the spine 

• Tratte d' Anesthesia Chlrurglcate, Par Maurice Parrin, Professeur 
agr?gi?a I'EcoIe Imp<*rhile de MiMiclneet do Pharmacle M111talre,elJ3. 
A Ludger Lallemnnd, professeur agrfigfl S I'Eoole Iroperlalc de MMl- 
dne et de Pharmacia Militaries, etc. Paris, 1863, Gvo., pp. 668. 
t Amerlcun Journal of medical SclenoeB, July, 185T, 3Si-5. 
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seven inches, requiring two elliptical inciaiona nine inches 
long for its removal." The operation was commenced at 
9.30 A. M., April 4th, and the disaection was rapidly exe- 
cuted, stopping to ligate a large artery that was early di- 
vided; the remaining arteriea were compressed as they 
were divided. The tum.or was quickly removed, and a 
hgature applied to the last artery, being the sixth in num- 
ber. While sponging the ■wound, the boyljegan to vomit, 
&nd on examining the wrist he was found to be pulselees. 
Dr. K., who had charge of the aufesthetic and pulse, re- 
plied that " the pulse had never given way until he began 
to vomit." He ejected a small portion of the contents of 
the atomaeh. He was immediately placed in the " prone 
position," aa recommended by Dr. Marshall Hall; the finger 
woe introduced into the mouth to be certain that the tongue 
bad not fallen back so as to obstruct the glottis, or the 
trance of air Into the wind-pipe, and the extremities were 
rubbed with aqua anunonia. The patient died three or 
four minutes from the commencement of the vomiting. 
"He lost probably four ounces of blood, certainly not ex- 
ceeding six." There was no post mortem examination. 

The antesthetic we used was a mixture of washed ether, 
four parts, and one of chloroform, obtained from the late 
Frederick Brown of Philadelphia, whose ch^act«r ii 
sufficient guarantee that they were pure. Every prepara- 
tion for the operation having been made, the administration 
of the amesthetic was commenced by Dr. Crockett, ohserv- 
ing all the precautions so fully recomm.ended by Erichsen, 
p. 78, of his "Operative Surgery." As soon as aneesthesia 
waa induced, the sponge was conAded to Dr. Kincannon, 
who held his finger all the while on the patient's pulse. 
The doctor concludes, " I have lately employed this an; 
thetic freely, formerly having used ether alone. As yet I 
have not seen a cane of death reported from ether, or this 
mixture of it with chloroform, ttiat I can now recollect. 
Are there any such reported? 1 fear all the deaths from 
anseathesia are not reported." Five deaths from the use Of 
this mixture have been published, two ha\ing occurred 
very recently. 

The chief object of these ansesthetic mixtures is ' 
Kvoidance of the danger from shock, or from the depreesingr 
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influence upon the heart-action, which chloroform most 
certainly exerts, and which ether and alcohol prevent. The 
oommittee before referred to proposed the following mix* 
tures:— 

A. Alcohol 1 Part. 

Cblororonn 2 " 

Ether. 3 " 



Dr. BamBon'a mixture* is equal parts by measure of chlo- 
form and absolute alcohol. The introduction of alcohol, 
which plays an important part in the mixture, was, accord- 
ing to the doctor, due to Dr. Harley. The committee says 
it is by "the uniform blending of the ether and chloroform, 
en combined with alcohol, and probably the more equa- 

' ble escape of the constituents in vapor." The chloroform 
is the potent agent, and the others chiefly adjuvants, vehi- 
cles, and diluents of tbe chloroform. 

Dr. Sansom glvea the following testimony aa to the stim- 
ulating effects of alcohol in coiinteracting the depressing 
influence of chloroform. In my own experiments I have 
found tbatalcoholhashad thegreatestcflfectinsustainingthc 

I heart action during the influence of tbe chloroform. I can 

I particularly recollect one instance in which alcohol waa 
administered in vapor to a frog, after It was impossible to 
cause death by any strength of chloroform vapor. In re- 
commending this mixture before the Obstetrical Society of 
London, Dr. Sanaom went one step farther, and stated that 
this mixture gives off a proportion of chloroform vapor in 
a given time almost exactly half of that which is given off 

f by chloroform pure and simple. This resultia not confirmed 

[ by any experiments of his published. 

What are the objecHotw to aruEsthetic mixtures f 
1. The length of time required for the production of com- 

i plete ancestheBia. 2. The probability of entire sensibility 

I not being abolished. 3. The unequal rate of evaporation 
or vaporization of the fluids. 
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There is not any doubt but that the process is slcwrer and 
attended with more excitement by the mixed fluids than by 
chloroform alone. The second objection cannot be sustained. 
The third is the *' element of danger." It was first advanced 
by Snow. He says : ** When ether is combined with chlo- 
roform, the result is a combination of the undesirable qual- 
ities of both agents without any compensating advantage^" 
and the danger is because the operator, toward the end of 
the process, may be giving a pure chloroform when he 
thinks he is giving the weaker mixture of vapors. Dr* 
Ellis* endeavored to prove this, and states: '* Out of the 
six or seven minutes occupied by the evaporation of the 
half drachm of fluid, the first was occupied chiefly by the 
ether, the next three by the chloroform with a little alcohol, 
and the last by the alcohol alone. In an inhaler the patient 
would have breathed, for one-fifth of the time, chiefly the 
vapor of ether, for the next three-fifths that of chloroform 
with a little alcohol, and at last only the vapor of a minute 
quantity of alcohol," pp. 24, 25. These results are not 
stated as obtained by actual experiments, and they depend, 
first upon the purity of the agents employed ; second, upon 
the boiling point, which has a great influence upon the re- 
sults, for the more volatile the fluid, the greater w411 be 
the variation. I here give the boiling point of the most 
important anpestheties. 

The temperature which is constant for the same substance, 
under the same atmospheric pressure, is called the boiling 
point. 

The following are the agents employed as anaesthetics in 
the form of vapor, the boiling points being given for the 
mean pressure of 760 millimetres : 

Protoxide of nitrogen, — 88° 

Carbonic acid, —78° 

Chloride of Ethyl V. pure ether, 11° 

Common ether, 35° 

Chloroform, 03° 

Alcohol, , 78° 

Oil of turpentine, - 157° 

A dift'erence of pressure of 0.25 centimeter will cause a dif- 

* On the Safe Abolition of Pain in Labor and Surgical Operations, 
1866, by Anoesthesia and Mixed Vapors. By Robert Ellis, Surgeon 
Accoucheur, London. 1866, pp. 80. 
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ference in the boiling of water one-t«nth of a degree. The 
boiling point is also influenced l>y dissolving in a fluid a sub- 
stance more volatile than itself (as ethet and cbloroforra) ; 
it increases the boiling point in proportion to tlie amount 
dissolved. The temperature of the atmosphere liaB a power- 
ful infl.uence on these volatile agents, as it is a well-tcnowa 
chemical lact that tlie aaturability of the air increases vastlj 
■with the increase of temperature, and the capacity of the air 
for aqueous vapor is doubled with each 27° of temperature 
Fahrenheit. Kulphurlc ether at 60° F., and thirty inches of 
the barometer expands two part^ of the air into three, and 
forms, therefore, at that temperature and preisBure, one-third 
of the air inhaled into the lungs of a patient. Under the 
same circumstances chlorform expands fourteen parts of air 
into fifteen, and consequently the vapor of chlorofonu con- 
stitutes one-flft«enth part of the air inhaled. 

The following experiments were made October 30th, 1878, 

(BO as to determine tlie tiise required for each of the agents 

to eraporate on a given surface of tissue paper suspended in 

the air at a temperature of 70° F,, one drop of each being 

carefully measured by the same dropping machine. The 

time was accurately kept liy my son. Dr. C. S. Turnbull, 

and the resuita served to confirm the rough experiments 

e before the Dental Convention at Washington, D, C, 

Jon October lOtb, 1878, and proved the facts stated in the 

|:«uthor's flret edition of tliia work. I have always found 

■iJ^at when such a mixture was poured upon the inhaler, 

il^e most volatile spirit will arise first, then the next, and 

1, leaving the least easily evajwrated upon the inhaler. 

I Another important fact was proven, and which was before 

I referred to, that the alcohol employed in the mixtures with 

I ehloroform in England, also the ethers made from such 

uleohols, are much inferior to those made in this country 

I from grain, not from wood or potatoes. These latter are 

^ Blow In evaporation, and are mixtures themselves coutain- 

I Ing a large amount of carbonaceous products. 

The following are the results obtained after numerous ex- 
perimexits with as many of the agents employed in the 
various mixtures, and obtained from the reliable establish- 
ments of Powers & Weightman, Bullock & Crenshaw, 
Wyeth & Bro., and J. P. Eemlngton: 
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Alcohol, abE0lute,9e°(W. .1 Bro.). 1 iiiin. » second*. 

Aleohol, oommon, IW, ABro,), 10 " 00 

Chloroform (P. 4 W.) 00 " 34 •' 

Ethar {Squibb ■s), 00 ■' 13 

Ether, oojnmon, 0.760 {P.*. W| 00 " 34 

Ether Hydrobromlc(R), 00 " 12 " 

Methylio alcohol (B. *C.) 1 " 00 " 

•Potato spirit (B.AC.) , . . 12 '• 00 

Temperature, 70° F. 
Barometer, 30.08. Time, 3 P.M. 

Besides the danger from inhaling the chloroform pure and 
simple, there is another to be prevented, that is, to get rid of 
the watery vapor, from the mixture and also from the liiiigB 
of the patient, which collects on the sponge. If the napkin 
or inhaler gets close to the patient's mouth and nose it ■will 
most effectually prevent air from reaching the lungs. How 
Is this to be prevented? By squeezing out the sponge, nap- 
lUn, lint, or if an inhaler is employed that cannot thus be 
treated, casting it aside, and taking a clean napkin, with as 
much starch in it as possible, so as to keep it in shape. It 
mayagalnbe inquired which is thebestmixture to employ in 
ordinary surgical operations when it is absolutely necessary J 
to employ such mixtures. The mixture C, in midwifery, 1 
Mixture A, or, as it is familiarly known, A C E or "aceof 1 
spadesmisture," themostagreeahleof all, In the operation I 
for ovariotomy I prefer the C mixture, as also advised by the 
late Dr. Washington Atlee; the volume of the two agents 
are so different that they ought to be mixed by weight, not 
by measure, else the chloroform will be much in excess, aa 
it is a little over twice the weight of *ther. In employinif 
alcohol it should be as near to absolute as possible, and free 
from color, sm.ell or taste. The ether should be almost J 
anhydrous, pure, full strength, and well waahetl. J 

Dr. Atlee was of the opinion that there iaaehemical anion M 
of the ether and chloroform ; and Professor Maiseh, of thia^l 
city, found that, if this mixture was exposed to the light, » I 
change took place which rendered the mixture not fit fbr I 
the purposes of inhalation ; it therefore should be k^tfeV 
from the light, and mixed j ust before being employed. 1 

Perfectly dry chloroform decomposes but slowly, even In t 
direct sunlight, hut the presence of water, which always 

• Faised through charcoal by W. ± Bro. I 
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exists in alcohol and ether, and the action of light at the 
same time causes chloroform to decompose into formic and 
hydrochloric acida. CHCij+2H,0=CH,0,+3 HCL. 

I have bad charge of the aneesthetic mixture (one part by 
measure of chloroform, and two of washed sulphuric ether) 
in an operation by Dr. Washington L. Atlee, during the 
suceeesful removal of on ovarian tumor weighing forty 
pounds, and have also assisted him in three cases in which 
otliera gave this same mixture, with good results, and with 
no apparent risk to the safety of the patients. 

Dr. AtJee always administers the sntesthetic after the 
patient is upon the operating table, and one individual has 
charge of and is responsible for it. In his three hundred 
ovariotomies he informed me he had never lost a patient by 
the ancesthetic. 

The mixture is given in almost every instance by means 
of the starched towel. 

At my suggestion, Dr. Greene made the following esperi- 
ments, to determine the best proportion in which ether and 
chloroform could be mixed: When ether and chloroform 
are mixed there is an elevation of temperature, and the 
greatest heat is produced when the mixture is made in equiva- 
lent proportions; that is, by weight, about nine and one- 
quarter parts of ether to thirteen and one-quarter parts 
of chloroform. As the chloroform is more than twice aa 
heavy as ether, the volumes would be about one and four- 
tenths chloroform to two of ether. But little contraction 
in volume takes place, and it may be considered that mole- 
cular combination takes place between the chloroform and 
ether. The mixture begins to boil at fifty to flfty-one 
degrees C, and may be separated into its constituents by 
fractional distillation; but when allowed to evaporate spon- 
taneously, as when used as an amesthetic, both liquids pass 
into vapor simultaneously. 

Whatever mixture is employed, nothing will obviate 
ti)e necessity of care in the administration, and above all 
Hot to give more of the agent than is absolutely necea- 
eary to keep the patient free from pain ; not one drop 
more, for, like all potent medicines which we employ, 
an excessive dose is sure 'to kill, and unless we have 
before gauged the patient's powers, let caution be our guide 
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in the administration of so powerful an ansestlietic. In our 
anxiety to see tlie various steps of an operation, we must not 
saturate the sponge or lean over the patient, and by accident 
suffocate him. It is, unfortunately, too much the practice 
to entrust the inhaling apparatus to some inexperienced 
hand, who, perhaps, never before administered an anses- 
thetic, and even in some hospitals to the youngest assistant 
surgeon or dresser. It has been well observed by Perrin: 
*' We believe we shall render a veritable service if we pop- 
ularize the idea that anaesthesia should be observed and 
studied at the hospital with as much care as every other 
subject of practical medicine." Sansom also says, **The 
administrator should be experienced ; several hospital com- 
mittees have acted wisely in appointing a chloroformist, a 
measure which is not of less value to the operating surgeon 
than it is to the benefit of the patient. One who adminis- 
ters chloroform in any case should confine himself exclu- 
sively to the task he has undertaken, and should constantly 
mark the symptoms." What are the symptoms of dan- 
ger? The failure of the pulse, irregularity of the respi- 
ration, and the blanched countenance, and, as beautifully 
expressed by an old .writer* in reference to successful ad- 
ministration of anaesthetics,'* Proceed steadily but cautiously 
to the end in view. He makes haste slowly, and with a 
boldness tempered bj- wisdom, carries his patient down into 
the dark valley which borders on death, drowns human 
agonies in the water of Lethe, and triumi^hs in the crown- 
ing glory of his art." 

AN ABSTRACT OF THE REPORTS OF RECENT 

DEATHS FROM A MIXTURE OF ETHER 

AND CHLOROFORM. 

The mortality caused by a mixture of chloroform and 
ether given by inhalations is 2 to 11.176, or 1 to 5.588. 

A death of a lady had occurred in the practice of Dr. 
Eastham, a dentist of Boston, causing much excitement in 
professional circles. The death had taken place about noon, 
but very few, except those particularly interested, were 

* I. C. R. Am. Jour. Med. Sci. 1867, p. 190. 
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aware of It till the next djiy. The coroner, Dr. Ainawortli, 
who was cftlled in directly after the aceident, formed a jury 
of physii:ians and apothecaries, and ordered an autopsy. 
This was made the next morning by Dr. R. H. Fitz, pathot- 
Qgiet to the Massachusetts General Hospital; and on th& 
game day the jury met, and, having viewed the body, ad- 
journed until the 14th. The antesthetic was either chloro- 
form or a mixture of eblorofomi and ether. The latter 
proved to be the one used. The jury met upaiu on the 14th, 
and, having heard a part of the evliienee, readjourned till 
the evening of Wednesday the 19th. Instead of death 
resulting from ether, it was, as proven by analysis, due to 
cWor<yof»!| and the coroner's jury presented the following 
-Verdict; — "Death was caused by the inhalation of chloro- 
form, administered in a mixture of chloroform and ether." 

Dr. Henry Buren, of Chicago,* gives the following version 
of a death which tooli place In that city from the inlialutlon 
of a mixture of ether and cliloroform :— 

Mrs. B„ aged 82, American, bad suffered from tletulie in 
ano for six months. On the 2^ of November last, I oper- 
ated on her, finding at this time two artificial openings into 
the rectum, one on either aide of the anus. Dr. A. Groebbeck 
administered the ansestlietic, wlileli consisted of equal parts 
of sulphuric ether and chloroform. The operation was per- 
fbrmed in a few seconds. The patient exhibited no alarm- 
ing eymptoma while under the infiueute of the ausesthetic, 
and revived in the usual time. 

On the nioruing of the 30tli of November, eight days 
aft«r the operation, I desired to make a thorough examinar 
tion of the wounds and renew tlie dressing, and in this, as 
in some' of tlie previous dressings, the patient insisted upon 
partial immunity from pain. To tliis end I commenced tD< 
administer upon a napkin two parts of aulphuilc ether and 
Qne of chloroform. After a few inhalations the patient 
became violently intoxicated, and resisted, with great force, 
alleffortstoquiet her, demanding in the language of one in 
delirium, to be let alone. I Inmiediiitely ceased to adminis- 
ter the aniesthetic, and with great effort prevented her from 
Jumping from the bed. The face became at first turgid, the 
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whole body convulsive, and in a* few seconds the patient 
was dead. 

All of the means usually resorted to, were employed to 
restore action of the vital functions ; artificitj respiration, 
elevating the lower extremities, dashing cold water in the 
face, drawing forward the tongue, spirits of ammonia ap- 
plied to the nostrils, and, finally, a galvanic battery, which 
was conveniently at hand, but to no avail. 

I have to say in justice to the record of this case, that the 
patient had for many years habitually partaken of opium. 
At the time of her unfortunate death, she could take at each 
dose, from two to three grains of morphia. During the 
time she was under my care, one half grain doses of mor- 
phia were prescribed at proper intervals, but she asserted 
that this quantity did not sufficiently support her, and 
through her nurse, and by stealth, she secured additional 
quantities from the neighboring drug stores, and took the 
same daily without my knowledge or consent. 

I am now of the opinion that the patient had taken an 
unusually large dose of morphia on the morning of her 
death, and that the combined influence of this overdose, 
and the additional paralyzing eflfects of the anaesthetic, 
caused cardiac syncope, and that this was the cause of 
death. 

A woman aged forty-six, extremely fat, and of slow intel- 
ligence, although having complained of shortness of breath, 
was not known to be the subject of organic heart disease. 
She was to be operated upon for senile cataract. A mixture 
of chloroform and ether, in a modified Clover's apparatus, 
was being administered by the house surgeon. From the 
commencement of the administration, respiration was no^ 
ticed to be shallow, but there was struggling. The pulse 
was feeble, but not intermittent. There was some slight 
lividity of cheeks and forehead. Chloroform was at once 
removed and a few whiffs of pure ether administered as a 
stimulant. Other means for circulation were tried, but in 
vain ; the patient died. At the post mortem examination 
the heart was found flaccid and empty ; the mitral valve was 
contracted; the aortic valves were incompetent; kidneys 
fatty and granular.— (Jtfec?. Times and Gazette, August 18th, 

1 S ifi- ) 
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A more recent cage of death from a mixiuTe of ether and 
chloroform is reported in the Philadelphia Medical Timea, 
March 15, 1879, by I. A. Cleary, Assistant Surgeon U. 8. A. 
Private H. D. B., Co. 19, U. S. Infantry, ^ed 33, large, 
robust, addicted to liquor. Injury of middle finger, right 
hand, resulting In gangrene ; decided to amputate. A mix- 
ture of equal parte of ether and chloroform {weight or 
measure not stated). Two ounces wMakey were given ten 
minutes prior to inhalation. The ansesthetic was adminis- 
tered on a piece of lint covered with a amall towel held 
square. He personally administered the mixture, while the 
steward observed the pulse; air was freely admitted; he 
Inhaled freely. About two drachms were flrat poured on 
the cloth, but with no apparent effect (he, evidently, reo^v- 
ing nothing but ether). Shortly after about the same quan- 
tity was poured on ; he observed that "he did not feel It." 
After a time about the same quantity was again poured on. 
A further quantity was poured on the cloth (say in all S^iii) 
when he began to laugh, followed by attempts to articulate, 
and made strong gesticulations of his arms. He now 
passed to a state of unconsciousness, when the pulse was 
not perceived. This was followed by relaxation and death. 
At once the anteathetlc was removed, cold water dashed in 
the face. Headda," everything I ever heard of, saw or read, 
appropriate forauch a case was done, but to no effect." He 
states as the cause of death, paralysis of the heart. (I think 
it was syncopy from the chloroform.) 

MIXTURE OF CHLOEOFOBM AND ALCOHOL A8 

AN AN-ESTHETIC IN PARTUEITION. 
-Dr. A, H. Hfllberatadt, of Pottsville, Pennsylvania, read 
before the Medical Society of the State of Pennsylvania, in 
May, 1878, a paper on "Antesthesia in Parturition," and 
after some general remarks on the advantages of this mix- 
ture, says;— "I would submit the following conclusions 
drawn from at least one thousand cases under my own 
observation and management: 

"1st. That the parturient state ia the only condition of 
the system during life in which antesthetics, judiciously 
administered, are entirely devoid of danger. 

"2d. That the physiological action of chloroform, ether, 
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and alcohol in a woman during labor is not identical with 
that in an ordinary subject in a dental chair, or upon the 
surgeon's table, and from the history of such administration, 
free from a single well-authenticated case of death, with 
statistics showing its superiority over venesection, opium, 
etc., in the desperate emergencies attending irregular labors,, 
as eclampsia, it is fair to infer that this agent is an especial 
therapeutic indication for parturient women, and should 
be so regarded in all labors where by its use the pains of 
the second and third stages could be obviated, and this, too, 
to the ultimate benefit of the mother, and safety of the 
child. 

** 3d. That in puerperal eclampsia it is especially indicated, 
because of its direct, rapid, and general action, controlling 
nervous physiological irregularities, exciting secretion, re- 
laxing the OS and perineum, and, in short, so preparing the 
parts as to aid the accoucheur in his manipulations for the 
essential emptying of the uterus, to accomplish which, ven- 
esection, opiates, purgation, counter irritation, etc., either 
singly or combined, bear to anaesthetics the relation of 
mere fractions to a grand whole. 

**4th. Its application is universal; no diseased condition 
of the heart or lungs at all likely to exist where pregnancy 
can occur, should forbid its use — for where has Sipost mortem 
examination revealed a dilated and weak right heart from 
fatty degeneration in the body of a pregnant woman at 
full term f 

**5th. That in view of its known therapeutie action and 
safety in the small (juantity required to produce narcosis, 
no use of the forceps, version, nor obstetric operation of any 
moment should be performed without it ; not only to save 
the patient from shock and its consequences, but because of 
the great saving of time and labor, and, in most instances, 
the assistance it affords the operator. 

*' 6th. Owing to the fact that uterine contractions are often 
lessened by the administration, it is always important to 
precede it by an oxytocic, in all labors and at any stage, 
when the pains are slight, so as to increase their force, and 
as also to guard against post partum hemorrhage — a very 
infrequent occurrence where such precaution is taken. 

7th. Accidents to the unemptied bladder, ruptures of 
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I perineum, and sphincter ani may be' prevented, as well sa 
death of the child in prolapsus of the cord by the facilities 
afforded for rapid delivery, especially in prumpara. 

"8th. That in noinatance have I seen narcosis of the child 
attrilmtable to the aiisesthetic. 

"9th. Without any special reason, excepting theconunon 
digngreeable feature of ether, and the supposed risk of clilo- 
rofnrm, I have generally used the mixture proposed by the 
_ Medico-Chirargical Society of London, consisting of ether 
Lthree parts, chloroform two parts, and alcohol one part, 
■■beingearefulas to the quality of the preparation, and having 
•■flieni recently mixed. With this eoijibiufltlon I have never 
f been disappointed, orregretteditsuae; and, in truth, nearly 
r all the troublesome eases I have had after the labor were 
I those in which, for some reason, the ansesthetic was not 
I used." 

I The first proposition of the doctor is not an absolute fact, 
I as in this work there are cases reported of death from the 

■ ^effects of anseathetics in the parturient state. In the second, 
I "We would state that we have seen more than one death from 

■ .antesthesia of the child. We agree in part with the doctor 
■In his third proposition, but great care must be taken in 

■ tocertaining if there is disease of the kidneys, heart or lungs, 
Bthe administration of chloroform or its mixtures in these 
Bbanea being exceedingly dangerous. In the seventh proposi- 
Btton, weareof the opinion that the accidents enumerated 
P.are more likely to occur when the brain ia not cognizant of 
I 'ihe action of the hands of the accoucheur, or perhaps, of the 
W- destruction by the forceps of the soft parts of the mother or 
iefaild. 

ft It is well to be remembered that there is a stage in the use 
B6f one of these agents when it cnn be used with comparative 
Hfefety, and in regard to the other we state the fact on an 
K^gperience of a close and careful observer. 

■ EARLY STAGE OF ETHERIZATION. 

■ Early stage of anesthesia by ether, pupils are contracted, 
P'^but when there is complete amesthesia the pupils become 
I Elated, and the respiration is slow and deep. 

I A peculiar effect of etherization, which lias been early 
[noticed and published by a careful writei and experimenter 



158 ARTIFICIAL ANAESTHESIA. 

of this city, the late Doctor J. F. B. Flagg,* and which re- 
sult has been confirmed by us and by others, is stated as 
follows : — 

**The]*e is a particular point of etherization produced by 
a few deep inhalations, which if improved at the moment 
(slight operations can be performed) will leave the patient 
in full possession of all his faculties with the single excep- 
tion of the sense ofpairij and particularly the consciousness 
of touch is as acute as under ordinary circumstances, if not 
quickened." 

In our own experiments in this stage the sense of sound and 
vision was always very active. If, however, the patient is 
roused from his first anaesthetic sleep by the pain of the knife, 
or a sudden noise, or a rough touch, it is always found more 
difficult to cause such a patient to pass into a profound state of 
insensibility by means of the ether. Yet, if a patient will 
not breathe the ether properly when it is required for an 
operation, it will sometimes do good to prick or scratch the 
surface with a knife, and then insist upon the patient 
breathing the ether so as to get rid of the pain. 

EARLY STAGE OF CHLOROFORMIZATION. 

There is also a. period in chloroform narcosis when all 
feeling of pain ceases, but consciousness is not entirely gone 
when incisions or sawing of bones are perceived as mere 
tactile impressions," for according to Schiff, the sensation of 
pain is conveyed to the brain through the gray matter of the 
spinal cord; but the tactile impression through the white 
matter of the posterior columns, which, being less vascular, 
do not so readily succumb to aiuesthesia, and retain their 
function a little longer. 

* Ether and chloroform. By J. F. B. Flagg, M. D. Philadelphia, 
Lindsay & Blakiston, 1851, p. 89. 
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CHAPTER VI. 

NltrouE oxide gas as an aniesthetlc. Mode of pTepiLrallon. ohemlcal 
eonBtitnlloD, gasometer. Inhnler, and mode of purlfyioK nitrous 
oxide gas, Tbe advaiitagea of the gas being recenllji preparefl. 
Class of cases for Inhalation. Dltllcultles and dangers, irlth mode 
of treatment. Lliiuta nitrous oilde in cylinders. Physiolog- 
Icftl action of nitrous osltle. Experiments and observations by 
Doctors Evans, of Paris. M. Buisson, Doctors &IcQ,ullien, Tbomas, 
Bobert Amory, George Jotinson. and the writer. Mode of 
action of anesthetics by Doctora C. Einz, H. Hanke, Claude Ber- 
nard, and Committee British Medical Association. InvestigatlOQE 
apoQ the protoxide of nitrogen by Doctors Jolyet and T. Blanche. 
The speotroECopeanillts relations to nitrous oxide. ExperlmentB of 
Doctors Waterman, J. G. Richardson, Wm. M. Hodges. C. S. Tarn- 
bull, and the writer. Nitrous o^clde gas in dental and minor 
surgery. M. Paul Bert on thense ofamlxture of nitrons oxide and 
oxygen sases. Deaths from the InhalaUon of nitrous oxide. 

NITROUS OXIDE GAS. 

In entering upon the subject of nitrous oxide it is not my 
purpose to go intoita discovery, early Iiistory, etc., aa a short 
statement is made in another part of this work, and numer- 
ous references are given for those that are interested. T hin 
aneesthetlc can be employed in a few operations in surgery; 
these are, extraction and surgical operations on the teeth and 
l^ums. With it the ophthalmic surgeon can operate for ordi- 
nary etrablBmus, or removal of small tumors, or even enucle- 
ate the diseased eyeball. It is very valuable in examining the 
urethra for stricture, and even the cutting of an impervious 
Htrictute has been performed wlthsuccess. Necessary manip- 
ulation for recent luxation, in stiff joint, and tenotomy of 
tendons for the relief of club foot, etc., have all been per- 
formed while under its influence, and in conjunction with 
sulphuric ether almost all aurgieal operations can be per- 
formed. 

My chief object will be to treat of this aneesthetic in its 
practical relation in connection with dentistry. I am in- 
debted for most of my facta to Dr. J. D. Thomap, of this city, 
the highest American authority on this subject. 
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^^P Mode of Preparation and Chemical ComposH'. 
^^ gen monoxide or nitrous oxide gas (NO — NjO) 

from the nitrate of ammonia, which resolves itself into the 

gas and water, thus; — 

NO3NH1— IHO, OH+2NO. 

The nitrate of ammonia ia a CTyatalline salt, but for con- 
venience of introduction into the retort, ehould be in a 
.granulated form, which can be obtained of the inanufactur- 
ig chemist. 

The second important matter is to be furnighed with a 

leonvenient gasometer, an illustration of which is seen at 

^g, 10, and these can be obtained from the various dental 

depots.* Having obtained one of these gaflometers, care ia 

required in the selection of the bottles for washing and 

purifying the gas. Fig. 11 represents a 

very good form, which is furnished with 

perforated rubber cork and glass tubes 

bent at right angles. The long tube ia 

pierced with pmall holes at the bottom to 

compel the breaking up of gas and so 

insure its more thorough washing. In 

purifying the gas some employ a solution 

of sulphate of iron in one bottle and pure 

water in the other two. To remove 

chlorine gas, which is sometimes. present, 

and can be notictd by its green color and 

irritating vapor upon the respiration, a 

small stick of caustic potash is added to 

one of the bottles containing the water. 

When no chemical agents are em- 
ployed in the purification of the gas it 
should be well washed through fresh water, and allowed to 
^.etand for some few hours over the water in the gasometer, 
any impurities that may have jiassed over. 
Fig. 10 represents the gasometer io jtoaition. The holder 
first filled with wiiter to within one and a half or two 
of the top; while this is being done take oflf the 
a and open all the spigots, to allow the air to pass out 

* Bamuel S. White, Philadelphia, New York, BokIod, nnd Chiciigo. 
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and the receiver to remain in position. When the holder 
is filled, close the spigot and arrange the weights ; it is then 
ready to receive the gas. The wash-bottles are placed as 
represented in the cut, Nos. 1, 2, and 3, which are connected 
one with the other, and to the retort and gasometer, by 
means of rubber tubing. The first bottle. No. 1, is placed 
next to the retort, and is simply used to catch the drip result- 
ing from condensed vapor. 

The long pipe of bottle No. 1 must not dip under the 
water, for the tubing thereby becomes choked with dense 
vapor, and the free passage of gas is interrupted. 

Into wash-bottle No. 2 place about four ounces of sulphate 
of iron, and add sufficient water to cover the end of the dip- 
pipe, about one and a half to two inches. 

Into wash bottle No. 3, Fig. 11, it is unnecessary to place 
anything but fresh water; yet some, fearing the chlorine, 
add a stick of caustic potash. 

Sufficient water should be employed to cause the pipe 
which dips into the water to sink the same depth as it does 
in No. 2. ' 

When the bottles are prepared, connect them by the piece 
of rubber tubing B, and to the spigot of the gasometer. If 
they are arranged properly, a current of air, blown into the 
tube intended to connect with the retort, will cause the water 
to bubble in the wash bottles, Nos. 2 and 3, and if the spigot 
A is open, the receiver will commence to ascend. 

Having the bottles in readiness and properly connected, 
place the quantity of nitrate of ammonia, which will be re- 
quired, into the retort (one pound of the granulated salt will 
produce about thirty gallons of the gas). D is a stove-like 
arrangement heated by gas-burners, with a sand-bath for 
holding and heating the retort. Connect the retort with the 
long pipe of the first bottle by the rubber tubing, and then 
open the spigot of the gasometer. 

The heat must be applied gradually, first to melt the am- 
monia, about 226° F., and then to cause it to boil, and give 
off* gas at 460° F., and so regulate this' heat as to keep it boil- 
ing at 460° F. to 480° F., until it is nearly all decomposed. 
When the gas has ceased to come over, take a cloth and dis- 
connect the retort from the tubing, and close the spigot of 
meter. 
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NITBOrS OXIDE GAS. i''^ 

The inhaling tube ie attached to the spigot at the top of 
the holder. There is a regi8t«r which showa the number of 
gallons of the gaa in the receiver. 

The water and solutions contained in the waah-botUes 
should be changed after each operation, and the water in the 
holder once in a month. When nitrous oxide eas is thus 
obtained, It la colorless, almost inodorous, of a sweetish taste. 
The chenaieal decomposition is as foHows: — nitrate of ammo- 
nia resolves itself into nitrousi oxide gas and water; thus, 
H'OjNH4=OH+-2NO, The heat necessary to cause active 
evolution of gas is stated to be 460° F,, and this heat should 
be kept up, else a portion of the aait will sublime. The heat 
should never be allowed to rise above 482° F,, as the nitric 
oslde is apt to be given off in the form of an orange-colored 
vapor. To determine the proper temperature a thermom- 
eter is prepared whieii can be passed into the cork and into 
the retort, so that no risk need be incurred by the introduc- 
tion of poisonous materials into the gas. 

?fitroua oxide gas as a liquid,* and as such is sold in form 
of cylinders. 

Test of the purity of their liquid nitrous oxide is the 
appearance of the gas, and its freedom from red fumes as it 
comes from the retort, and the smell. 

The complete apparatus consists of an iron cylinder con- 
talningat least one hundred gallons (usually more) of nitrous 
oxide, liquefied, to which is attached, by means of a nickel- 
plated union, the necessary tnbing, gas-bag, and inhaler; 
nickel-plated wrench and key; the wliole inclosed in a 
stout morocco ease. 

The inhaling tubing is made of the best material known 
for the purpose. 

Thegus-bag.saremadeof stout muslin, thoroughly coated 
on both sides with pure "steam vulcanized" Para rubber. 

Their parts are all cemented together before putting them 
in the heater, insuring a strong vulcanized seam. 

The advantage of this method of construction is seen at 
once. If accideutly cut or burnt, or mutilated on the outer 
surface, they are still good and eerviceable, as the inner coat^ 
ing refhalns intact, and will prevent all leaking. 

• "History of discovery a 
as Oitde.'- Dental Cosm 
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After this brief description of the process of its inanufao- 
ture, as it has been set forth, I would remark that some use 
the fused and others the granulated nitrate of ammonia. I 
consider the granulated preferable only from the facility 
with which you can fill the retort. After the gas is made, it 
should stand over water from seven to ten hours before using, 
but this will do little toward insuring absolute purity of the 
gas ; neither will washing it through solutions of iron and 
potash purify it perfectly. Should there be chlorine pres- 
ent (which is the poisonous element) in the ammonia, I 
have found that no amount of washing through solutions 
will obliterate it. The ammonia should always be tested 
before using, which is done by dissolving about a teaspoon- 
ful in half a tumbler of distilled water, and applying a few 
crystals of the nitrate of silver. . If the ammonia be pure, 
the solution will remain perfectly clear ; but should chlo- 
rine be present, it will show a clouded appearance, and the 
ammonia must be discarded altogether. 

Next to pure gas, a perfect inhaler is the most essential 
object to the successful administration of nitrous oxide. It 
must be one with a tube large enough to admit the gas so 
freely that the most nervous, as well as patients with weak 
lungs, can inhale through it without exertion, and it must 
be perfectly air-tight. The majority of inhalers are so con- 
structed that it is only with using great effort that patients 
can supply the lungs to their natural capacity, causing 
them to struggle for air, or to go to sleep with such feelings 
of suffocation and depression that they will drift into dreams 
of the most frightful character, and become almost unman- 
ageable in their excitement. 

It 'is necessary that the valves should be perfectly air- 
tight, so as to administer the gas free from any atmospheric 
air, one breath of which is sufficient to dilute to or three of 
the gas ; and should there be a continual supply through the 
valves, it will require three times the quantity of gas, and 
the anaesthesia so produced will be of such 'a nature as not 
J:o render the patient utterly oblivious to the effects of the 
operation. 

Inhalers which cover the face or any part of it are objec- 
tionable. In cases of gentlemen with beard, it is impossible 
to give the gas without the admission of some air. "In in- 
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HtanceH euch as harelip, or where, from swelling or other 
cause, the mueclee of the jaws become so contracted as to 
rentier it impossible to pass the mouthpiece between the 
teeth, I would recommend Dr. Barker's rubber hood, which 
ie soft and pliable, and answers admirably in such cases, 
though not desdrable for universal use. The color of the. 
blood, aa shown through the mueous meiabrane of the lips, 
is one of the principal guides to the condition of the patient 
during the inhalation of the gas ; and if they are covered 
trota view by the hood or otherwise, we have lost that 
means of tendering success to the operation. 

Unlike chloroform and ether, the muscles of the patient 
become rigidly contracted while under the influence of ni- 
tr9us oxide in a large number of cases, which render the 
use of props indispensable. These are made of hard wood 
of various sizes, and have strings attached to assure the pa- 
tient against the possibility of swallowing them, and are 
placed in the mouth on the side opposite from where the 
tooth is to be extracted. By their use one has a fair oppor- 
tunity to perform the operation to his entire satisfaction ; 
but without them there is danger of the patient bruihing 
and poselhlybreakingthe front teeth by biting so hard ujion 
the mouthpiece, with the probahiHty of recovering from the 
eflfects of the gas before the mouth can be gotten open suffi- 
ciently wide to admit of the extraction of a tooth, or of an 
operation upon the mouth. 

NitrouH Oxide must always be fresh to insure success, 
thmigh some have recommended it after it has stood over 
■wateroneor two weeks, and even a month, but it is imprac- 
ticable. 

Dr. Rand, the late professor of chemistry at -JefTerson 
Medical College, advocated the use of old gas ; and to practi- 
cally demonstrate the difference, some gas was allowed to 
stand for two weeks. Dr. Thomas then invited him to teat 
between that and the new. He also invited his asaistanta, 
Dtb. Green and Smith, and tested by inhaling with deep 
Inspirations to the full capaeiey ofthe lungs, first of the new, 
then the old, and it required five times the quantity of the 
oldtoproduce the same effect as with the new, which proved 
quite convineiny:. Besides requiring an excessive quantity, 
the aniDsthesia produced by old gaa is not so complete, but 
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the patient will generally receive some undefined impres- 
sion of tlie operation, and will often complain of giddiness 
and a fulness in the head, and a feeling generally of malaise 
for the balance of the day. With fresh gas, sickness will 
never occur, except with patients of very delicate organiza- 
tions, such as are easily disturbed by nervous excitement, 
and those who are affected by the sight of blood or the con- 
templation of a wound of any kind. 

In its pure state the gas may be given to almost any one, 
if judiciously administered, for Dr. Thomas has given it tea 
large number of patients afflicted with heart disease and 
consumption, also to cases subject to epilepsy, St. Vitus' 
dance, persons of apoplectic tendency, and women advanced 
in })regnancy, and have never yet met with any but the 
most satisfactory results. 

Among the difficulties which may be met with as having 
the appearance of danger in administering nitrous oxide, 
the most common is constriction or spasm of the glottis or 
** swallowing the tongue." The use of the prop cannot be 
overestimated in such cases. The patient becomes very 
dark in the face ; there is a violent exertion of the diaphragm, 
and he presents every indication of approaching asphyxia, 
which by having the mouth well propped open, is very 
readily relieved by catching hold of the tongue with a dry 
napkin and pulling it out of the mouth, and at the same 
time raising the body forward. As soon as the j)atient has 
taken two or three inspirations the tension is relaxed, and 
recovery will take place. I recall a case of this sort some 
time ago* in Exeter, England, where the patient died. 

Another formidable symptom of danger is when your 
patient is attacked with syncope while under the influence 
of tlie gas. Be sure the air passages are open by pulling the 
tongue forward. Then , the patient being in a sitting posture, 
bring the head and body forward with considerable violence, 
which will invariably j^rove sufficient. You may, however, 
meet cases which will require more effective remedies. The 
object is first to get the head on a level or below the heart, 
so tlie l^lood may flow freely to the brain, which is done by 
laying the patient on the floor; then throw cold water by 



* Described in "The Dental Cosmos," May, 1873. 
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Ihe tumblerful violently in the face. The most effectual 
remedy is to jilace the finger far down the throat, which 
Trill produce involuntary retching, and is the most efflcient 
action t« bring about restoration, after which you treat the 
jatient as any ordinary case of fainting, givingalittlebrandy, 
rand allowing him to lie on the lounge until be has become 
strong enough t« walk in the fresh air, when he will soon 
recover completely. 

In the hands of so skilful and careful an operator as Dr. 
Thomas, no great risk attends tbe employment of thia 
anseathetic; but those who are less skilful and are inexperi- 
enced should reject cases of great physical exhaustion, or 
patients with a feeble or fatty heart. The distension of the 
right cavities which accompanies the disappearance of the 
radial pulse, and the general livldlty of tbe features, may be 
attended with some degree of risk, and the danger must be 
increased when, the musclea of the trunk and iimba being 
convulsed, the pressure of the contracting muscles upon the 
veins drives the blood forcibly towards the right cavities of 
the heart, and so adds to their dlHteusiou. 
PHYSIOLOGICAL ACTION OF NITROUS OXIDE 
GAM. 
Tlie marked .resemblance between the effects produced 
tiff nitrous oxide and those resulting: from asphyxia were 
W flbserved by tbe earlier esperimenters with ether ; and a 
(few eminent physiologists at ouce expressed tills opinion. 
P^ut at the present day it is not very generally entertained. 
The following is a summary of the various facta bearing 
a the subject, — i.e., in regard to the physiological action of 
It nitrous oxide ; — 

It would seem that this accumulated e^-idence is not sufB- 
oient to show that tbe an»sthesia produced by tbe inhala- 
IfUon of nitrous oxide is simply asphyxia. Nitrous oxide 
gas produces in man, even when mixed witli air, a feel- 
ing of exhilaration, which would indicate that it is not 
merely a passive agent. "Dr. Evans,* of Paris, states 
that he can call to mind no word in modern medical litera- 
ture which is used with less defiuitenesa of meaning, and 

by Thomas W. EvauB, 
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which is more frequently misused, than this word, asphyxia. 
Understanding, however, by the word asphyxia, the condi- 
tion which arises from an insufficient oxygenation of the 
blood, or from the accumulation in the blood of carbonic 
acid, he is by no means inclined to regard such conditions 
as identical with that produced by the inhalation of nitrous 
oxide. If there is a close resemblance between these, he 
states, there are also marked differences. 

Nitrogen, when inhaled, is supposed to act upon the ani- 
mal economy solely by the exclusion of oxygen. Nitrogen, 
when taken into the lungs, gives rise to no feeling of exhil- 
aration, but to malaise and a sense of impending suffoca- 
tion, and only occasions symptoms of narcosis and insensi- 
bility after an interval of time considerably greater than 
that usually found necessary when nitrous oxide is used. 

In animals, after death following the inhalation of nitro- 
gen. Dr. Evans has generally found less venous congestion, 
particularly of the portal system, than is to be observed after 
death from nitrous oxide. The blood is also lighter in 
color, and the liver nearly normal in appearance. 

There is, however, one condition strikingly similar to 
that observable after death from nitrous oxide, — i, c, the 
condition of the lungs. These organs are found neither 
voluminous nor coUapsecl, of a light pink or rose color, and 
generally with one or more small circular, well-defined ec- 
chymotic spots, usually on their posterior surface. These 
spots, the ecchynioses sous pleurales of French writers, are 
considered by Briand and Chand6 as peculiar to death by 
suffocation, and as distinguishing that kind of asphyxia 
from the asphyxia of drowning, hanging, and strangula- 
tion. The phenomena occasioned by the presence of car- 
bonic acid were then carefully studied by experiments by 
Dr. Evans. This gas when pure is irrespirable ; the mix- 
ture which he emiDloyed was thirty per cent of carbonic and 
seventy of common air. This mixture, when inhaled, pro- 
duces the peculiar effects of carbonic acid, — loss of power 
of motion, loss of conscious sensation, and finally death. 
The insensibility is not preceded by a period of excitement, 
such as is witnessed during the inhalation of ether, and 
more especially of nitrous oxide. Again, the after effects 
following a prolonged inhalation of carbonic acid are ob- 
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servefl, — the sense of wearinesa, headache, loss of appetite, 
nausea, etc. ; none of these signs of nervous disturbance 
are commonly seen after inhalation of nitrous oxide. Th^ 
is an imijortant difference, not only practically, but phy- 
Bioiogically, 

After death from nitrogen or nitrous oxide, the lungs are 
moderately crepitant, and the Mood which escapes from an 
incision is more or leas full of gas hubbies. In. case of death 
produced by nitrous oxide, the bubbles will be found in the 
bronchial ramifications mixed witt mucus, and in one or two 
instances, Dr. Evans found the trachea flUeil with rusty, 
frothy fluid, so common after drowning an to have been 
referred to by Dr. Kiedell as ahnoat pathognomonic of that 
cauae of death. The local eltecta of nitrous oxide were found 
to be less marked than those ])roduced by carbonic acid. 
They both act upon the blood-corpuscles so as to darken 
them. The lividity ujion the lips, and the darkening of the 
mucous surfaces seen every day in the oi>erating room 
aft«r administrations of nitrous oxide are the result of this 
action. The inhalation of nitrous oxide is followed by an 
Increased exhalation of carbonic acid; so is the inhalation 
of ether, chloroform, etc. Soorir however, according to M. 
Buisson, if the inhalation be continued, the exhalation nf 
■carbonic add falls below the normal proportion to be found 
\ln expired air. 

While it iaiierfectly evident that nitrous oxide has a strong 
■Affinity for the hlood-corpuseles, it may usurp the place of 
oxygen in them, and prevent for a time that combination of 
with the hseniatin uj>oii which the red color of the 
corpuscles ia presumed to dejwnd. , Ciiemistry has not yet 
shown that it is decomposed in tlie blood, or exerts any of 
the chemical properties of oxygen on the constituent 
elements of the blood. 

The conditions which obtain after the inhalation of 
nitrous oxide, ether, chloroform and other amesthetics, are, 
«I)eciflc toxical properties, whicli lirat stimulate, then narco- 
Hze, then destroy nervous action ; by (a) an interference 
more or less marked with the oxygenation of the blood, and 
the consequent Imperfect accomplishment of certain ehem- 
ico-vital processes ; by (6) a retention in the blood of a por- 
tion of the usual pulmonary exhalations : the two latter and 
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secondary conditions always finally co-operating with 
the specific action of the anaesthetic in the production of 
narcosis, the arrest of innervation, and in the susi)ension of 
every functional movement for a time with a rapid return 
to health. Latterly it has been disproved both by experi- 
ment and observation, i. 6., the theory which for a time 
prevailed in the United States, **that nitrous oxide acts; 
upon the blood as an oxygenating agent. ^ ^ No experimental 
proof has yet been furnished that nitrous oxide is decom- 
posed in the blood, or forms chemical combinations with it- 
It enters into the blood as nitrous oxide, and as such is elimt- 
nated. It will naturally be inferred from this statement 
that the presence of nitrous oxide in the blood is not indi-^ 
cated by the appearance (except change of color), as before 
stated. This was very conclusively proven by the late Dr. 
J. H. McQuillen, Professor of Physiology in Philadelphia 
Dental College, which proofs are here given with tha 
illustrations. 

Dr. Thomas, of thiscity,oftheColton Dental Association^ 
placed his whole apparatus, with a large supply of recently 
made pure nitrous oxide gas, at the disposal of Dr. McQuil- 
len and myself, and we repeated the experiments (see p^ 
170) in confirmation of the facts: that the gas had no posi- 
tive poisonous qualities; second, that the blood-corpuscles 
were changed neither in form nor color under the micro? 
scope, and nitrous oxide is only known by the change of 
color, and even this varies much in individuals. A full 
report will be found at the end of his original communication. 

The late Dr. McQuillen placed this communication at my 
disposal, with the cuts to illustrate it, and made such modi- 
fications of it as time and his mature judgment would seem 
to have dictated. 

ACTION OF ANAESTHETICS ON THE BLOOD- 
CORPUSCLES.* 

In the October number of the Dental Cosmos^ 1868, a re- 
port was presented of a series of experiments performed on 



* Republished in tiie Boston Medical and Surgical Journal ; Monthly 
Microscopical Journal, London; Deutsche Klinick, Berlin; Dental 
Cosmos, March, 1869; Correspondenz Blattfiir Zahnarzte; Giornale di. 
Correspondenza del Dentisti; Le Progres Dentaire. 
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a number of aiiiiiialn, with the view of Hscertainiug 
whether the assertion made by Dr. B.Ward Rit-hardBOii, 
that nitrous oxide, even under the most delicute manipula- 
tion, would prove destruetlve to life, could be possible. 
These experiments, whieh clearly denionstrated the aaaer- 
tion to be unfounded, were riot performed in private, but in 
the presence of a imniber of gentlemen whose experience 
in the use of aniestheticB and whose scientific knowledge- 
mude them competent judges. First performed before the- , 
members of the Odontographic Soelety of Pennsylvania, 
they were repeated, after an interval of three weeks, on the 
same animals, in the presence of the memberfi of the Bio- 
logical and Microscopical Section of the Academy of Natu- 
ral Sciences. 

A month subBCijuent to the last-named occasion, one of 
these animals, a rabbit, in the presence of a number of gen- 
tlemen, waa placed under the Inrtuenee of nitrous oxide^ 
and kept in a profound state of narcosis for one hour and 
five minutes, by alternating atmospheric air and nitrous 
oxide, removing the inhaler ever and anon for that puriwwe.. 
"Without question the animal could have been kept in the 
same condition double or treble the time without injury to 
it, for in a few minutes after removing the antesthetie en- 
tirely, the animal was restored to consciousness, and leaped 
(Vom the table to the floor, and for a number of weeks after 
this ran about my premises in a healthy and lively condition. 

Un examination, no perceptible difl^rence was observable 
In the blood-eorpuacles under the microseope, even after 
this lengthened exposure to the amesthetic, when compared 
with the blood of another rabbit, which was not under its 
Influence. This result induced me to examine into the 
statements made by Dr. Sansoui relative to the acilou of 
uiiesthetics on the blood-corpuecles, in his highly interest- 
ing and able work on ehloroform.* 

Prior to giving a description of my experiments in thia 
direcUon, it may be proper to briefly refer to the prevalent 
theories on the physiological action of antesthetica,- also to 
the experiments performed and conclusions arrived at by 
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Dr. Sansom. The view generally entertained is that first 
suggested by Flourens, that these agents act directly upon 
the nerve centres, producing regular and progressive modi- 
fications in the functions of the brain and spinal axis, first 
aftecting the cerebral hemisphere, then the power of co-or- 
dination in the cerebullum, then the conduction of sensa- 
tion and motion in the spinal chord, and lastly, if the agent 
is pushed so far as to decidedly impress the medulla oblon- 
gata, suspension of respiration and circulation. 

Dr. John Snow, regarding this theory as erroneous, and 
recognizing ether, chloroform, and other anaesthetics as 
non-supporters of combustion, advanced the theory that 
these agents, interfering with the introduction of oxygen 
into the system, induced their eflfect by the suspension of 
oxygenation. He therefore asserted that *' narcotism is 
suspended oxygenation." This view is embraced and 
strongly advocated by Dr. B. W. Richardson, and in Eng- 
land apparently is being very generally adopted by writers 
on this subject. Dr. Kidd is, however, a prominent excep- 
tion. 

Dr. Sansom, accepting this theory, and knowing that 
nitrous oxide is not only an anaesthetic, but a supporter of 
combustion, recognized the necessity of presenting some- 
thing more conclusive in the support of the view than had 
heretofore been offered. He therefore, in a paper read before 
the Royal Medical and Chirurgical Society, in 1861, as the 
result of certain experiments performed on the blood-cor- 
puscles of man and animals out of the body, attributed the 
influence exerted by anaesthetics on the nervous svstem to 
their acting directly upon the blood corpuscles, by modify- 
ing their form and integrity, and indirectly upon the nerv- 
ous system through this altered condition of the blood, by 
interfering with its oxygenation. In this work he describes 
a series of six experiments. Placing on glass slides, under 
a quarter-inch object glass, human and frog's blood, and 
subjecting tliem to the direct contact of alcohol, ether, and 
chloroform, which resulted quickly in the disintegration of 
the blood-corpuscles, leaving nothing but their nuclei and 
debris of the walls of the corpuscles. From these experi- 
ments on blood out of the hody^ he states in the work re- 
ferred to: — " The eft'ect, therefore, of these agents upon the 
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blood is Bolution— destruction. At first there is a change 
Induced in the eell itself, and upon the nueleiis in the ease 
of frog's blood. The gloliuliiit of the blood is acted upon 
1U9 it were by n caustic. Finally the blood-corpiiscle la 
destroyed and the coloring matter aet rtee." . , . From the 
foregoing facts and other eonal derations, the luilhor con- 
siders that certain uoncluslona i a regard to tlie action of an- 
teathetlcs are warrantable. Ansestbetics are agents which, 
when absorbed into tbe circulation, exert an influence upon 
the blood. They are shown to have the power of altering 
\\m phutical character HnAjj/if/eical projjeriieg. By an action 
upon its constituent (proteinous) elements, they tend to 
alter and by a profounder action to destroy its organic 
molecules. Its piiyslcul perfection being interfered with, 
its function is held in abeyance; the changes which con- 
tribute to constitute perfect life are retarded. Narcosis en- 
sues, and is due, not to the influence of a circulating poison, 
but to the influence of an altered blood. Further ou, be 
adds : " Narcotism (or, to speak more particularly, chloro- 
form narcotism] is due not to a special poison that ' mounts 
up to the brain,' but to an altered blood. Then ' narcotism 
is a suspended oxygenation.' Whatever produces, to a cer- 
tain extent, insufiicient aeration of the blood, produces 
narcosis ; and whatever produces nareoais, produces, by 
some means or other, imperfect aeration of the blood." 

In drawing these conclusions, of an altered condition of 
the blood, fnini appearances presented by tbe blood out of 
the bodjj. Dr. SanHoni evidently leaves It t« he inferred that 
somewhat if not exactly analogous results are produced on 
the corjiuMclea in the body, when human beings or animals 
are under the influence of ansestbetics by inhalation. ARer 
a patient, oft repeated aerlCH of experiments perfonncii by 
me during tbe past three months, not only on blood out of 
the body, but aliso in cases in which human beings and 
animals have been placed uoder the intluence of ellier, 
chloroform, and nitrous oxide, and the blood drawn from 
them prior to and c(/'(er the administration of these ujrents 
has been carefully examined add compared, the results ob- 
tained compel me to take very decided exct'ptions to such 
conclusions being justifiable in the premises. 

I^U Series. — The experiments were as follows: — In ni^ 
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Fig. 12. 




Frog's blood placed upon the 
slide, and chloroform brought 
in direct contact with it. 



examinations of the blood of man and animals, when ether 

and chloroform were brought 
in direct contact with it out 
of the body, under a fifth ob- 
jective, the discharge of the 
nuclei and the disintegration 
of the corpuscles have invaria- 
bly occurred, and in the frog 
leaving a result similar to that 
which is presented in the ac- 
companying drawing (Fig. 12) 
from one of my specimens, 
wherein it will be observed 
that the field is occupied by 
the nuclei, debris of disin- 
tegrajted globuline and corpus- 
cles, in which the change of 
form, size, and other characteristics are most striking. 

Second Series. — On placing, however, two glass slides con- 
taining frog^s blood over watch-crystals, one holding chlo- 
roform and the other ether, and covering them with glass 
finger-bowls for half an hour, thus exposing one to an 
atmosphere of ether, and the other of chloroform, I found, 
on removing the bowls, and permitting the bloody sides of 
the slides to remain downward, until all the ether and 
chloroform had evaporated, that no disintegration or marked 
change in the form of the corpuscles was observable under 
the microscope, on comparing them with the blood of a frog 
unaffected by an ansesthetic. This forcibly demonstrates 
the difference between exposure to direct contact and the 
vapor of chloroform or ether, even out of the body. 

Third Series, — Over and again in the presence of a num- 
ber of gentlemen I have placed frogs under the influence 
of ether, chloroform, and nitrous oxide, and examined their 
blood-corpuscles immediately after without finding any dis- 
integration or change in the form of the corpuscle. In one 
instance, a frog was so completely narcotized by chloroform 
that it died ; tlie thorax of the animal was opened, the lungs 
cut out, and the blood obtained directly from that organ, 
and even here, where, if the inference of an altered blood 
was correct, there should have been discharge of nuclei, dis- 
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integration, oiniarked change 
in the form of the eorpuaole, 
nothing of the kind was 
evident, as will be seen by 
tlie accompanying iliustra' 
tion, drawn from the slide on 
which the blood waa placed, 
(Fig. 13.) As already intima- 
ted, the experiments in this 
direction have been pi-oaecnted 
on every available occasion 
' within the past few months,' 
and I have not confined my- 
self to fl-oge, but, ill the course 
of vivisections on a large num- 
ber of animals (rabbits. 




Corpiisules from the 
frog which died niic 
flucQCp of Elilorofor 



*, and pigeons), to illustrate 
e of lectures on physiology this winter, when these 
animals have been placed under the influence of ether or 
chloroform, their blood has been examined and no change 
in the form of the coipuscle has been evident. 

Fourih Seriet. — The examination of the blood of a number 
of human beings, drawn prior to and after having been 
under the influence of ether, chloroform, or nitrous oxide, 
has yielded similar results, as 
Fig^l4. ^iii te evident from the ac- 

companying illustrat ion of the 
blood, obtained from a patient 
(Fig.. 14) while under the in- 
fluence of chloroform. Any 
one accustomed to microscop- 
ical examiiiatioua will recog- 
nize the normal characters of 
the corpuscles, so far as it is 
possible to present them in a 
woodcut. 

Ill conclusion, although it 
is not my intention in this 
conmiunication to engage in 
an extended inquiry relative to how aufeathetica produced 
t heir effects, it seems to me that the above experiments 
demonstrate that we are not wananted in denying that 
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these iigenfB act directly upon the nerve centres. All the 
phenomena, indeed, attendant upon their adniinlstmtioi 
the gradual exaltation of the cerebral functions followed by 
the progressive impairment and temporary xuepeneion of 
the ripei/iut nenBes, the loas of uu-ordi nation on the part of the 
ceretielium, and when the agent Is pushed too far, the arrest , 
of rrapiration and clri^ulatloii through the decided inipres- 
Hlon made upon the medulla oblongata, seem to favor this 
hypothesis, in con tradisUuetion to the theory that ana^the- 
eia is due to suspension of oxygenation. 

.Ei^erimeniiviii/t yitrowt Oxide bi/ the late Doctor MrQuil- 
len, and Doctor » Thomfuand T)irnbull, Deceinber, 1877. — A 
large-Bized frog was placed under a glass jar holdiug five 
([uurts of pure nitrous oxide, and kept there sixteen minutes. 
Witli the exception of some change in the uolor of the akin, 
tliere was no apparent Impression made theflrat five minutes, J 
as he jumped about when thejar was moved in the pneumatic; I 
trough. After that he assumed the position of sitting on the I 
hottomof the jar, and maintained it until removed from tbs 
jar, when be was found in a semi-torpid state with the eyes 
wide o{ien. On touciilng the eyes gently, the lids closiiil, and 
then opened lm.Hiedlate1y ; the leg was retracted on pricking 
it with a pin. Two uiinutee after removal from the jur, he 
moved slowly about the floor, and ten minutes later tiopped . 
from a table on to the floor. After remaining out for thirtj-, 
Hve minutes, he was again placed under the jar. In a f^'eah I 
supply of gas, and kept there for thirty minutes ; ou beiag ] 
removed he presented the same semi-torpid condition, i 
recovered ftom it in two minutes. In twenty minutes he I 
was a third tlmeplacetl in fi'«sh nitrous oxide, and remained J 
there fifteen minutes, with the same results an the previous ] 
trials ; the confinement for one hour, in all, to the iiifiuence I 
of nitrous oxide not having made any marked impression f 
on him. Examineil under oue-flftli objective and B eye- 
pieee, the blood-corpusf^le presented no disintegrative dla- | 
charge of nuclei, or change of form. 

A small-slKeil rabbit was kept under nitrous oxide for tw 
minutes, and In one minute after was completely restored 
to consciousness. He was then kept under the gaf for five 
minutes eonseoutively, and recovered in one and iihalfmin- 
After this, for twenty minutes off and on, the animal 



was under the iufluence of the gas. In three minuteB after 
removal from it he was runiiiiiK around the room as though " 
uothing had occun-ed. The biood examined uuder the 
microscope gave no evidence of disln titration of the hlood- 
corpuscles. 

To test the quality of the gas used, Doctors McQuillen, 
Tliomiis, and TurnhuU inhaled it, and eaeli one was com- 
pletely under Ita anwathetic influence. 

If we assume that tlie iDtluence of aniesthetics is depend- 
ent not upon a direct action on the nen^e centres, but upon 
an altered condition of the blood and the suaiJenaion of oxy- 
genation, we must apply the same principle to all diffusible 
stimulants. 

It will be noticed that it waa in 18G8 Dr. MeQulllen pub- 
lished his esperinieiita upon nitrous oxide. On the 7th of 
December, 18ti9, Dr. Jeannel read a paper* before the French 
Academy of Medicine, on the protoxide of nitrogen or ni- 
trous oxide as an aneestLetlc agent. He states that there is 
no record of a fatal case from the use of the drug, notwith- 
standing its frequent application. He reiwrted a number 
nf careful peraonal expermienta He dwells at B6me length 
U|>on the rapidit) with which the effects of this drug pass 
away, followed bj the proper exercise of the natural func- 
tions, and concludes that his own und M, Llmouzin'a ex- 
periments authorise the presumptiou that this gas is an 
anieBthetli much le^is dangerous than ether or chloroform. 

In August, 1870, Dr. Robert Amory |}ublished a number 
of experiments on man and animalBt to show the physi- 
ological action of nitrous oxide. He commences his experi- 
ments witli this pro|M>8ition : — 

"I have not, as yet, been able to find how the peculiar 
eftfects of this so-called aniesthetic agent are explained ; nor 
has any one rfiree% stated that the action may be explained 
by an accumulation of cuibonic acid hi the blood. A direct 
proof of this supposition It would be a difficult matter to 
give. An approximate idea I have attempted to show by a 
few experiments." 

After making his experiments, which he gives in a table 

■ Out. He)jdomadairc, ISW, p, TSfl. 

+ New York Med. Joiirmil, August, 1879. Repuliltslied by Jftmes 
f uniphi'U, HoHtoii, ItiTII. 
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at page 13 (see pamphlet), he observes : — ** Now if we ex- 
amine this table carefully, we should merely compare the 
figures in the last column with each other, as also the efTects 
produced by this agent upon the same animal. If we do so, 
we shall find that the gas diminishes the amount of carbonic 
acid exhaled by almost one-half. This, then, would lead us 
to suppose that the effects produced by inhaling this gas 
may be due to the accumulation of carbonic acid in the 
blood ; but a plausible explanation is that the oxygenation 
of the blood is prevented, and carbonic acid, the result of 
combustion, is withheld; the effects are by no means so 
rapid as when the agent is inhaled. Again, I do not quite 
accept a theory which supposes that an accumulation of 
carbonic acid in the blood will cause asphyxia and death in 
twenty minutes." At page 18 there is a paragraph which 
strongly corroborates Dr. McQuillen^s experiments. ** Two 
or three times it Uas happened to me, when I had thought 
an animal dead from asphyxia, after the inhalation of this 
gas, to be surprised by voluntary respiration recurring after 
I had removed the muzzle. In fact, I have now two dogs 
alive who have not respired for one whole minute several 
times when undergoing an experiment. Never has an ani- 
mal died unexpectedly, and it was always very difficult for 
me to cause asphyxia, if the smallest modicum of air passed 
into the lungs." 

At page 29 the author finally states: — ''Having proceeded 
thus far in my writing, I came across, accidentally, a lecture 
of Professor George Johnson, in the number of the Medical 
Times and Gazette for April 3, 1869. I was exceedingly sur- 
prised to see a confirmation of his theory in regard to the 
anaesthetic action of nitrous oxide. What he had arrived 
at by careful reasoning, I have been able to obtain by actual 
experiment. For example, he says : — 

' Nitrous oxide is a rapidly-acting anaesthetic, causing 
complete unconsciousness in less than a minute. At a high 
temperature it is an oxidizing agent, but at the temperature 
of the body it gives up no oxygen, but is exhaled again 
unchanged. When inhaled in place of atmospheric air, it 
rapidly replaces the oxygen of the blood, and, this being 
done, the functions of the brain are completely suspended, 
and there is a state of profound coma, which quickly passes 
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offwhen air is again allowed to enter the lungs. , . There 
is no reason* to conclude that the inhalation of either nitrous 
oxide or nitrogen causes an accumulation of carbonic acid 
In the blood.' Before thie, he eayB: — ' To produce oxidation 
of the brain, there must be (l)afreecurrentofblooil through 
the capillaries of the brain ; (2) the blond raiiat be duly 
aerated or oxygenized ; |3) the blood must be unmixed with 
any material which preventa or impedes the giving up of 
oxygen firom the blood to tissues.' " 

Then our author and experimenter aays : — 

" If we accept these three rules for the preservation of the 
nerve functions, of course, if one be wanting, the nerve 
functions are suspended. Now the experiments XIV, XV, 
and XVI, taken in connection with the accompanying 
sphygmographlc traces (which are given), show an increase 
of capillary tension, with, as we should suppiOBe, increased 
arterial pulsations, but finally arrest of capillary pulsation 
in the br^in. At this stage anfesthesia occurs. When the 
pulsation recommences and the tension falls, consciousness 
sets in. This effect, then, is a. violation of Rule 1. Again, 
the blood having no oxygen to give up in the capillary sys- 
tem, there is a violation of Rule 3." 

We do not think either Dr. Johnuon or Dr, Amory baa 
proven his propositions by facts; the one resorts to theory 
alone, and the other to supposition after experiments, by 
supposing an increased number of arterial pulsations, which 
ia not proven, as the pulse before inhalation is increased in 
frequency by the nervous excitement, and always decreases 
when the patient has begun to inhale the nitrous oxide. 
This fact has been recently proven by a large number of 
experiments. 

We arls fully convinced by experiments on animals and 
man that when death occurs, it is the result of syncope, 
caused by a capillary stasis of the blood, and the true anses- 
thetic action was discovered by Flourens that nitrous oxide 
acts directly upon the nerve centres, producing regular and 
progressive modifications in the functions of the brain and 
spinal axis, first affecting the eerebnd hemisphere, then the 
cerebellum, and lastly, medulla oblongata, with suspension 
of respiration and circulation. • 

• Vide experiments N<JS. I, IV, elf. 
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• 

MODE OF ACTION OF ANiEBTHETICS. 

We have already given our own results and those of 
others as to how anjesthetics act under the several agents, 
viz. — ether, chloroform, nitrous oxide gas, and phloral. 
Their true action is still a subject of dispute, and I avail 
myself of the recent investigations of Dr. C. Binz, of Bonn, 
and of Heinrich llanke, to further illustrate this complex 
subject. Binz concludes an article on the official sleep-pro- 
ducing substances in the Archiv fur Exjierimentale, JPafhu, 
Phann,^ by saying that these agents possess the jwwer of 
producing a kind of coagulation on the substance of the 
cerebral cortex, whilst other agents, though nearly allied to 
the former in chemical composition, do not posses^ this 
power. Morphia, chloral, ether, and chloroform possess, 
these latter maintain, a strong affinity for the substance of 
the cortex of the brain in man ; and when they are intro- 
duced into jthe blood, thej' enter into combination with the 
cerebral substance, opposing or impeding the disintegration 
of the living substance, and thus rendering it unfit to dis- 
charge the functions required of it in the living state. In a 
paper on the subject in the Cen^ra/fttof^, Aug. 25th, 1877, 
Heinfich Ranke* observes that protracted study of the 
effects of the anaesthetics has led him to very similar con- 
clusions in 1807. He has found that the action of chloro- 
form, ether, and amylene on frogs first produces a condition 
in which, just as in i)oisoning by curare, no contraction can 
be induced in muscle by any kind of irritation applied to 
the motor nerves, though the muscular tissue itself reacts to 
direct stimulation, and the current in the nerve remains 
constant both in force and direction. In a later stage of the 
anaesthesia, the muscular tissue itself ceases to respond to 
the most powerful induction currents, though its proper 
electro-motor force remains unweakened ; and lastly, at a 
still more advanced stage, the whole muscular tissue of the 
body passes into a condition of rigor. He has further found 
that a solution either of albumen from the brain or of myo- 
sin from muscle in very weak salt and water is precipitated 
by the vapor of the three above-named anaesthetics, and 
that their power of producing muscle rigor in the case of 

muscle depends on the coagulation of the myosin. 

-• — 

* Translated in the London Lancet, November 24, 1S77. 
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Additions! experiments have lately been Instituted !),v 
Eanke, which denionatrated that not only chloroform and 
chlorul hydrate, wlien injected into the arteries, caused 
rapid Htiffeniug of llie muscles, but that the same influence 
was exerted by ether, amytene, bromqform, and broniohy- 
drate; wliitMt when tannin, cupric sulphate, mercury chlo- 
ride, ferric aulpliate, or spirits of wine were injected, though 
strong tlbrillar contractions occurred, and coagulation of 
tlie blood followed by death, In no instance was rigor pro- 
duced. Idofomi indeed appears to form an exception to the 
conclusion tbattherigorproducing action of the ameBtheticH 
is something peciillarto them, for It is not known t^ posse^ss 
aniesthetic properticH. If injected in solution in ether, 
rigor is immediately produced, but ether has itself a stiffen- 
ing action on muscle. Nevertheless, Ranlte thinks he can 
diatiiifjuish between the action of the idofbrni, which is im- 
mediate and tense, and that of the ether, which comes on 
later and is less powerful ; and he attributes the failure of 
the idoform to act as an ansesthetic to its insolubility merely, 
whicli, as it were, nuisks its proper action. Ranke was un- 
able to find that solutions of morphia were able to exert, 
any coagulating influence on muscle, either within or without 
the vessels. It may be asked what relation does the action 
of these agents on the muscle bear to the process of anies- 
thesla, and in reply Ranke observes that aneesthetixation 
obviously cunnot depend on such a complete coagulation as 
admits of no further change, since the effects produced by 
anwsthctic agents are but transitory. But it Is very con- 
ceivable that an action which in its final stages leads to co- 
agulation of albumen, may, in its earlier stages, render, to a 
certain extent, fixed and Immovabie the albuminous mole- 
cules in the ganglion ceils of the brain, and afterwards in 
nerve and muscle ; the effect passing off with tlie removal 
of the cause. 

This same hypothesis was maintained by the late Claude 
Bernard on similar grounds, several years prior to the pub" 
lication of even that of H. Ranke. The editor of the Lan- 
cet adds: "It would have been exceedingly Interesting if 
the view of Binz, to the effect that morphia acts also as a 
coagulating agent upon the ganglion ceils could be corrob- 
oniteil; since. If such were the case, it would tend to show 
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that the various kinds of aneesthetics act essentially in the 
same manner. 

A committee appointed by theBritish Medical Association 
reports as follows, in the British Medical Journal of Jan- 
uary 4th, 1879:— 

With reference to the physiological action of ansesthetics, 
our attention has been mainly occupied with three inquiries, 
viz. : — 1st. The changes, if any, produced in tlie gases of the 
blood ; 2d. The changes effected in the gases of respiration ; 
and 3d. The effects of anaesthetics on nervous conduction, 
and on mental phenomena, as observed on man. All of 
these experiments have been of a very laborious character, 
involving the use of complicated apparatus, and the methods 
iemployed can yield satisfactory results only after consider- 
able practice. 

First, The effect on the gases of the blood, — The blood 
was collected by means of a graduated tube filled with mer- 
cury and provided with a glass stop-cock at each end. The 
upper end was placed in communication with the aorta or 
the inferior vena cava of a rabbit (immediately after it had 
been deeply anjesthetized), by means of a canula, and by 
opening the stop-cocks, the blood flowed in at the upper end, 
replacing the mercury which escaped at the lower extremity 
of the tube. It was thus possible to mix the blood without 
any admixture of air. The small portion of the tube above 
the stop-cock was then washed, and filled with a boiled' 
solution of salt, and attached by an India rubber tube to the 
tube entering the receiver of a Pfliiger's air pump. The 
lower end of the tube containing the blood was then inserted 
in mercury. On opening tlie stop-cock of the receiver and 
those of the tube containing the blood, the mercury in the 
vessel below displaced the blood, which flowed into the 
enhausted receiver, frothing and evolving gas. The gas 
was collected in the usual manner, and carbonic acid and 
oxygen were successively estimated by known methods. 
Some boiled solution of tartaric acid was then allowed to 
enter the receiver, and displaced a further quantity of car- 
bonic acid, which was in turn collected and estimated. A 
sufficient number of experiments have not as yet been made 
to permit of giving results. 

Second, The effect on the air breathed, — The gases of res- 



PHYSIOLOGICAL ACTION OF AN-ESTliETlfP, 183 

piration were analyzed bs followa:^The animal was placed 
in a tin box with glass sides, provided with a lid of thick 
brass plating above, Dtting over a srguare liole, and secured 
tightly by means of a washer of India rubber, and eight 
strong screw nuts. Very great difficulty was experienced 
in procuring an air-tight joint, but the above means proved 
the best. Air, deprived of carbonic acid by passing through 
potash aolution, and then dried over eiilphuric acid, entered 
the box by means of a tube at one side, and drawn off at 
the other through a tube filled with calcium chloride, and 
then passed through a set of bulbs fSlied with a solution of 
caustic potash. The increase of weight of the bulbs in a 
given time gave the amount of carbonic acid espclleil. An 
attempt was also made to oatimate oxygen by passing the 
air, after absorption of carbonic acid, over a strong solution 
of ammonia; enough of that gas Is carried over to insure the 
combination of all the free oxygen with the hydrogen of the 
ammonia, when the mixture waa passed over red hot cop- 
per. Caustic baryta was used to absorb the water formed. 
The residue consists of a mixture of baryta and nitrogen, 
and after removal of the ammonia by sulphuric acid, the 
remaining nitrogen is so pure that It does not tarnish melted 
sodium when a stream is directed against it. 

The amount of carbonic acid accordingly is given by in- 
crease of weight in the potash bulbs, and that of the oxygen 
by increase of weight of the tube filled with caustic baryta, 
after multiplication by eight and division liy nine, to re- 
duce water to oxygen, — for water containHeightrninths of its 
fteiglit of oxygen. 

After ascertaining the normal amount of carbonic acid 
exhaled and of oxygen absorbed by an animal in a 
given time, it was removed from the box, aneesthetized, 
again placeil in the box, and the gases of respiration estima- 
ted. Without giving detailed results [which should have 
been done) it may be stated that the effect of aiiEesthesia 
with chloroform is to increase the amount of carbonic acid 
exhaled within a given time. 

Third. Effects on Nei'oowt I'hcnoiiicna.— Several curious 
facta have been elicited witli regard to the eflfects of small 
doses of chloroform and ether on the rapidity of nervous 
and mental processes. By a refined method of experiment- 
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ing with Kegnatt^s chronograph, it was ascertained that a 
few respirations of air containing chlorofonn or ether pro- 
duced remarkakle retardation in the time of signalling back 
that a visible impression had been perceived, although the 
person operated upon w^as quite unconscious of any such 
delay. Tliese experiments are interesting chiefly from a 
psy-chological point of view. 

Investigations upon the protoxide of nitrogen* by Drs. 
Jolyet and T. Blanche, which appeared in the- Archives 
de Phytiiologie^ for July, of the same year: — 

*' In view of the conflicting, opinions regarding the phy- 
siological effects of nitrous oxide gas, none of which can 
at the present time be considered as established, Messrs. 
Jolyet and Blanche have recently instituted a series of 
experiments to determine with precision the following 
questions:— 

*'a. Can the protoxide of nitrogen be regarded as a sup- 
porter of respiration ? 

*' 6. Has it anaesthetic or other qualities cax^able of being 
utilized in medicine? 

*' c. Is the protoxide of nitrogen a respirable gas for plants 
and animals? 

^''Plants. — We endeavored first to determine whether grain 
would germinate in a medium of pure j^rotoxide of nitrogen, 
and, if germination had already commenced, ^vh ether it 
would continue under these conditions. From the experi- 
ments of Saussure it is known that the germination and 
development of plants are impossible in a medium contain- 
ing no oxygen ; seeds never sprouting in nitrogen, hydro- 
gen, carbonic acid, etc. We then came to consider whether 
nitrous oxide — a gas unstable and rich in oxygen — would 
be able by that oxygen to support the respiration of plants. 
We therefore placed seeds of cress and barley upon a damp 
letter-paper in an atmosphere of pure protoxide of nitrogen. 
At the end of nine days in one experiment, and five days 



• Philadelphia Medical Times of September 27th, 1873, translated by 
Dr. Frank Woodbury. 

NoTE.-In republishing this article at this time, it is to satisfy a 
desire on my part to withhold no experiments that will throw light 
upon the action of this important agent, although not agreeing with 
the conclusions herein expressed. 
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in another, tlie seels had not even eominenced to eprout,- 
whlle other eeetle, under the eatne t^onditions, but in ordi' 
nary atmoepberic air, entered into comiilefe germination 
as Boon as the third day. Peniiittin^' then a, email portion 
of air to enter the receiver where the seeds had noteproiited, 
we saw, in both cases, gernilnation [iroduced in two or three 
daja. 

" In other experiments we have placed seeds In the act of 
sprouting in pure nitrous oxide; the development whs 
arrested, and again resumed when a. portion of air wus 
allowed to enter the reueiver. We have proved further that 
in protoxide of nitrogen plants do not exhale parbonle 
acid. 

"From these different experiinents we believe that we may 
conclude thiit the oxygen of the protoxide of nitrogen ean- 
not be utilised by plants for respiration ; and if the corttrary 
has lieen asserted, it is because the gas experimented upon, 
not being perfectly pure, contained a small t|uantily of 
oxygen, and we know that a very small quantity of oxygen 
only is needed for the commencement of germination. 

".^nimoto.— Frogs were placed, for comparison, [n receivers 
containing respectively pure protoxide of nitrogen, carbonic 
acid, carbonic oxide hydrogen, and nitrogen. While those 
plunged In hydrogen, nitrogen, aiid carbonic oxide only 
expired after two or three hours' stay in these gases, exhib- 
iting at the termination stupor and drowsiness (as Jean 
Muller had already proved), those placed in carlKinic acid 
were seized at once, and dieil quickly. The frogs placed in 
the nitrous oxide succumbed at the end of two hourh' ex- 
posure to the gas. 

" We placed a sparrow under a jar containing twenty-five 
litres of protoxide of nitrogen, where death took place at the 
endof thirty seconds. One placed for comparison in ajar 
containing hydrogen, died in the same time, 

"A guinea-pig inspiring pure nitrous oxide by the trachea 
died in two and a half minutes. 

"In the same way a rabbitdiedsuddenlyat theendof two 
minutes and twenty-four seconds of respiration" of pure 
nitrous oxide. 

" From these ex|ieriment8, and others which we will not 
here recall, we are compelled to say that cheniically-pure 
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protoxide of nitrogen cannot support respiration in animals 
or plants. We may, therefore, here repeat the remark made 
above, that if certain authors have believed themselves able 
to demonstrate that this gas is one which can support respir- 
ation, it is because they experimented with impure nitrous 
oxide, containing a quantity more or less great of oxygen, 
according to the time more or less long that the animals 
lived in the gaseous compound. 

*'6. Does the protoxide of nitrogen possess any specific 
properties? 

'* If pure nitrous oxide is not able to support respiration in 
plants and animals, is it a gas inert, like hydrogen or 
nitrogen? Or, on the contrary, being very soluble (water 
dissolving four-fifths of its volume), will it enter into the 
circulation by the way of absorption, and dissolving in a 
greater or larger amount of blood, be carried to the nervous 
centres, there to produce peculiar efffects, stupor, anaesthe- 
sia, etc.? 

** With this in view we have studied the phenomena pre- 
sented when animals are made to breathe pure nitrous ox- 
ide, or an artificial atmosphere of pure protoxide of nitro- 
gen and oxygen. 

*' Frogs placed in pure protoxide of nitrogen exhibit the 
following phenomena : After three or four minutes, more 
or less marked diminution in the respiratory movements of 
the throat and sides, soon followed by stupor and drowsi- 
ness, from which he rouses himself at intervals more or less 
prolonged. The animal spontaneously, or following excita- 
tion, makes a few respirations, and if placed on his back 
regains his natural position, and soon resumes his former 
stupor. In this condition the frog remains perfectly sensi- 
ble to pinching of his toes, sensibility which can be proved 
after tlio expiration of forty-five minutes in the gas. 

"A guinea-pig was made to breathe, by the trachea, from 
a bag containing eight litres of pure nitrous oxide. Thirty- 
five seconds after, the animal was perfectly sensible to 
pinching of his paws. After forty-five seconds respiration 
wius labored, but sensibility remained intact. On allowing 
the animal to breathe air freely, he revived in a few seconds. 

" Half an hour later the same animal was again made to 
breatho the pure nitrous oxide gas. After one minute and 
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forty-flve Beconda, sensibility was still preserved ; after two 
mlniites aud twenty seconds it was extinguished ; and death 
supervened in two minutes and thirty seconds from the time 
the experiment was coninieneed. 

"A rabbit was made to respir« pure protoxide of nitrogen. 
After one minute and forty-flve seconds the animal struggled 
and showed signs of asphyxia, but aensihility was proved to 
resist. Ou withdrawing tlie nitrous oxiiie and allowing him 
to breathe the air the animal rapidly recovered. 

" In another experiment upon the rabbit, sensibility ex. 
isted even after two minutes and twenty-four seconds ; at 
this moment the respiration terminated abruptly, but we 
were able to restore the animal to life after some momenta 
of artiflcial respiration. 

"The preceding experiments show that pure protoxide of 
nitrogen produces asphyxia with all its signs. Having no- 
ticed that aufflsthesia occurred at the moment the animal's 
arterial blood became black (and knowing that when ani- 
mals are subjected to asphyxia aneestheaia takes place as 
Hoon as the arterial blood only contains two or three per 
cent, of oxygen), in order not to attribute to nitrous oxide 
the concomitant anresthesia, which may be attributed to 
pure and simple asphyxia, we liave made the following ex- 
periments. 

"We added protoxide of nitrogen and oxygen in different 
proportions, so that the mixed gases conttiiued eighteen to 
tweuty-one iwr cent, of nitrous oxide. In this way the 
animal had at his disposal a quantity of oxygen almost 
equal to that existing in atmospheric air, while at the same 
time the combination was sufficiently rich in nitrous oxide 
to produce its specific effects, if it really jKiasesaed any. 

"Frogs remaining twenty-fourhoursina mixture of four- 
fifths protoxide of nitrogen and one-lifth oxygen did not 
present a single appreciable phenomenon ; sensibility when 
the toes were pinched was very evident. 

"Two other fi-ogs, after remaining five days in a receiver 
containing three hundred cubic centimetres of oxygen to 
Bixty per cent, and one litre of pure nitrous oxide, did not 
show at the end of thi» time either stupefaction or amesthesia. 

"At twenty minutes past five o'clock we placed two spar- 
rows for comparison, the one under a bell jar containing 
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air, the other under a similar jar containing oxygen and 
nitrous oxide in proportion of the gases of the atmosphere. 

** Seven o^clock. — There was some trouble in respiration 
noticed equally in both birds. 

** Half past seven. — We left the sparrows panting, puffed 
out, and both alike. 

'* Nine o'clock. — We found the birds dead. 

** On making an analysis of the air remaining in the jars,, 
we found in the one containing air: — 

Carbonic acid, 11 per cent^ 

Oxygen, 6 ** " 

** In the one containing nitrous oxide and oxygen : — 

Carbonic acid, 12 per cenU 

Oxygen 5.8 " •* 

'*At twenty minutes to three, p. m., we put a sparrow int<y 
a mixture of four litres of nitrous oxide and six hundred 
cubic centimetres of oxygen. At half past three, p. m., the 
same ; no change in the appearance of the bird. 

** Four o'clock, p. m. — He commenced to pant. We then 
collected the gas in the jar, which gave 9.2 per cent, of car 
bonic acid on analysis. The bird rapidly recovered. 

"At quarter to seven, p. m., we placed a sparrow under a 
two-litre receiver, containing nitrogen and nitrous oxide in 
the proportion of eighteen to eighty-two per cent. The bird 
remained quiet until quarter to eight, p.m., when his respi-^ 
ration became labored. When seen at nine, p. m., he was- 
panting, and death took place at quarter past nine, p. m.. 
The analysis of the gas in the jar gave twelve per cent^ 
of carbonic acid and three per cent, of oxygen. 

"A small dog was made to breathe a mi!s:ture of protoxide 
of nitrogen and oxygen in the proportion of atmospheric 
air. By means of a caoutchouc muzzle and the valves of 
MuUer, he only inspired the gas contained in the bag, the 
expirations going outside, so that there could be no compli- 
cation from asphyxia by the carbonic acid. The animal 
breathed this mixture for twenty-two minutes, during all of 
which time he remained insensible without stupor or drow- 
siness; galvanization of his sciatic nerve by a feeble current 
produced pain, and when he w^as called he gave signs of 
attention. 
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" Tbeae experiments show, therefore, thut animals arc able 
to breathe an artificial atmoapiiere containing eighteen to 
twenty per cent, of oxygen and sixty to eighty per cent, of 
nitrous oxide, duringa time wuffleiently long, without show- 
ing any manifest phenomena, aii<l, above all, without ex- 
hibiting anaesthesia. 

" As the protoxide of nitrogen is very sohible in water, 
which diaaolves four-flfthB of its volume, it was of Interest 
to discover what quantity of it wae in solution in the blood 
of those animals which breathed the artificial atmosphere, 
and nevertheless showed no diminished sensibility, for 
comparison with that in the blood of animals breathing 
pure nitrous oxide, taken at the moment aneesthesia ap- 
peared, in order to decide what share in this phenomenon to 
attribut« to the nitrous oxide. It is also equally important 
to detenuine the quantity of oxygen existing in the blood 
at the same moment. 

" But we will first show rapidly the method of analysis of 
the gases of the blood which we have employed and have 
used also in the analysis of the mixed gases, composed of 
OKygen, nitrous oxide, and nitrogen. 

" We have adopted the following, which M. GrOhaut 
kindly pointed out for us:— 

"Themlxturetubeanalyzed, com jjoaed of oxygen, protox- 
ide of nitrogen, and nitrogen, is introduced into the eudio- 
meter. 

" Let v = the volume of the mixed Ease8,x^ the oxygen, 
y^ the nitrous oxide, and z^the nitrogen ; then we have— 

" By introducing a quantity of hydrogen b, we have in the 
eudiometer vi b. Now, if a spark be passed through this, 
the remainder may he expressed by i, and the amount lost 
will equal vH b~ r. 

" But X of oxygen combines with 2s of hydrogen to form 
WBt«T, making a loss of 3x ; y of the nitrous oxide contains 
otie-half y of oxygen, which combines with y of nitrogen,* 
only y of hydrogen disappearing ; we have then — 

• (Aocordlns to Blnxeni, when NO Is decniiipoBed, It galnx half a 
Tolame,— two voIuiubh of Nil contnlnlQg cwa vfilumes of N, nnd one 
ofO.— Tr.) 
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** We add tp r a volume d of oxygen, and there is in the re- 
ceiver a volume r+d ; on passing the spark, there remains 
r* ; r I d— r* is the second volume disappearing, of which two- 
thirds are hydrogen, which we will call e. 

" Having introduced a volume b of hydrogen, theb — e^the 
hydrogen used in the first combustion. But x of oxygen 
re<iuired 2x of hydrogen, and y of the protoxide of nitrogen 
used y of hydrogen ; therefore — 

b— e—2x+y. 

** It remains to resolve these three equations with three 
unknown quantities: — 

X !-y ■i-z=v. 
3x 4-y =v :-b— r. 
2x Fy =b— e. 

" From wliieh the values of x, y, and z are easily deter- 
mined. 

**Thi8 said, we will relate some experiments with the 
analysis of the gases of the blood determined in the preced- 
ing manner. 

** A dog breathing the surrounding air through the valves 
of Miillor had in one hundred cubic centimetres of arterial 
blooil — 

Carbonic uoid, 48.8 per cent* 

Oxygen, 21 •* 

Nitrogen, 2 

** He was then made to breathe from a bag containing a 
gtu^oous mixture of sixty-two per cent, of nitrous oxide, 
twenty-one per cent, of oxygen, and seventeen per cent, of 
nitwgen. The animal took seven minutes and thirty 
sei»onds to inspire fifty litres of this mixture; and during 
all this time his eye n^maineii sensitive, and he took notice 
when his tiH^s wen^ pinched. The analysis of the gases of 
tlio bliHHl made tlien, gave for each one hundred cubic 
oentimotn^s of ivd arterial bUx^d — 

rrtrlH>nlottot\i 46 per cent^ 

i^xygon, 19.7 '• 

NllriHis oxide 29 

NMtn>»ron 0.5 '* 

•• The same anhual, having rested half an hour, was made 
to hivatho puro nitriuis oxide gns for one miniite and forty- 
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five seconds; he was then laucli troubled in bis breathing, 
bnt Btili remained sensible. On making then ananatyaisof 
the dark arterial blood, we found— 

Csrbonlu ii(;ld, 37 percent. 

Oxygen, 5,2 

"A gecoud dog, breathing in tbe manner already ex- 
plained from a bag of nitrous oxide, was found to be in- 
Bensible at the eye and to pinching after three nunnt^B. 
Tlie analysis of th& gases of the blood Hien made gave for 
eaeh one liundrert cubic centimetres of very dark arterial 

Uarhonir «cld, ai.fl per cent. 

Oxygen S.S 

Nitrons oxide, H.U 

"A third dog, breathing the nitrous oxide h:nui a bag, was 
still somewhat seusible at the third minute; was found 
completely insensible to tbe electrization of the sciatic nerve 
after four minutes. Analysis of the black arterial blood 

then gave — 

Carljonle acid 34 per eeiit. 

" We might here relate other experiments, but think that 
these will be sufficient to enable us to draw tbe following 
eoiicluBions;-=- 

" When there is in tlie arterial blood of dogs that breathe 
on artificial atmosphere of protoxide of nitrogen and oxygen, 
almost the same quantity of nitrous oxide in sohitlon as 
that found in thesameanimalsbreathing, until asphyxiated, 
pure protoxide of nitrogen, we cannot attribute the ansea- 
theeia which then apiiears to the presenct. of the nitrous 
oxide in the arterial blood. Tbe cause of tht aniesthesia is 
naturally found to be the result of asphyxia from the pn 
vation, more or less complete, of oxygen from the arterial 
blood. We know, in short, that when there is no more 
than two or three per cent, of oxygen in the arteriil blood 
aneestheeia commences to appear. — (P. Bert ) 

"We conclude our article with the following propo-itioiiij 

"The protoxide of nitrogen, chemically pure is not able to 
Hustaiii respiration in animals any more than m plant* tbt 
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combustion in wliich respiration consists not being suffi- 
ciently energetic to decompose the nitrous oxide gas. 

"Breathed pure by animals, the protoxide of nitrogen is an 
asphyxiating gas, which produces death, with all the usual 
signs of asphyxia, by strangulation, or by respiration of the 
inert gases (nitrogen and hydrogen), and in almost the same 
time. 

"Breathed pure, if the nitrous oxide produces anaesthesia, 
it is by privation of oxygen from the blood, insensibility 
showing itself when the arterial blood commences to have 
only from two to three per cent, of oxygen. The arterial 
blood is then verj^ black, and contains thirty to forty per 
cent, protoxide of nitrogen. 

"Animals are able to live by breathing an atmosphere of 
protoxide of nitrogen and oxygen in the proportion of the 
gases in the air, the nitrous oxide replacing the nitrogen, 
without producing troubles of sensibility. The arterial 
blood then contains thirty to thirty-five per cent, of protox- 
ide of nitrogen. Birds plunged in a similar confined atmo- 
sphere behave like those placed under a bell-jar of the same 
capacity containing air, and die after having nearly equally 
consumed the oxygen in the receivers and formed as much 
carbonic acid. 

" The protoxide of nitrogen being an irrespirable gas, and 
possessing none of the antestlietic properties that have been 
attributed to it, its employment can only be datngerous, and 
should be, under that title, proscribed from medical practice." 

THE 8PECTK0SC0PE, AND ITS EELATIONS TO 

ANESTHETICS. 

A recent writer, Dr. Waterman,^ who has experimented 
with this beautiful instrument, states the following : — 

" Through the agency of the spectroscope has been sup- 
plied the missing link to our chain of reasoning. The 
shadoivij Jield of theories has been cleared iq^^ the laws gov- 
erning the relatioiis of ana'sthetics in contact i!vith the blood 
current have been asce7'tained^ and ratiojied progress has 



* The Beauties of the Spectroscope, and its Relations to Aniipsthet- 
ics. Proceedings of Am. Den. Con. and Southern Den. Ass. and the 
Den. Ass. of Md. Held at Oakland, (iarrett County, Md., August, 1877. 
Baltimore: Innes & Co., Printers. 
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been made toineure 8C{fe aWEsthetiee. I have abidiiin; faitb 
in the progress of cliemical Bcieuce that it will finally point 
out an agent, from the almost inexhaustible materialH ut its 
contmand, that will satisfy ail euds of surgical requiremeute, 
—an ansesthetic that, while it will annihilate temporarily 
all sensation, will leave consciousnees and vitality intact." 

We shall now pass to the article on nitroua oxide gas, and 
let our readers judge for themselves of the rational progress 
made, and the clearingup of theories by positive experiments 
justifying or not the condemnation of this, the only antes- 
thetie as yet discovered which poaaesses such a wonderful 
record. We will give our experiments and observations, and 
while quoting from others in regard to the injurious effeete, 
have not withheld any of all the well'^uthenticated cases of 
deaths from thin agent. 

" It has been demonstrated by Herrmau, and verified by 
Hoppe Seyler, Gorup Besanez and \V. Preyer, that nitrous 
oxide gas po^esscs a lieen affinity for oxodized blood, as 
well as for artificial oxy-htemato-crystalline in solution. 
The affinity is so strong that when a current of this gas is 
passed through a solution saturated with carbonic oxide 
hsemato-crystalline, the carbonic oxide is driven out by the 
nitrous oxide, which taltes its place volume for volume. 

"When a current of nitrous oxide gas is forced through a 
Blightly alkaline solution of hasmato-erystaliine, the solution 
loses its dichroisni and assumes a slight cormoisin red color. 
When the solution is pFaced before the spectroscope, we ob- 
serve that in proportion that the gas exerts its influence, the 
two bands between D and E fade away, and disappear finally 
altogether ; and there is a moment, says Preyer, ' when the 
spectrum is continuouB.' 

" The disappearance of these blood-bands means here, as 
it means in other instances, disappearance of oxygen from 
the blood, or complete deoxidation, and unless a fresh sup- 
ply is speedily furnished, suffocation must ensue. 

" As the action ofnitrous oxide gas upon the blood solutiou 
continues, soon after the fading away of the two bandt*, two 
new bands appear resembling the oxy-blood bandH, but dif- 
fering from them in iiosition and depth of shading,^ — they 
are paler and more blurred in outlines. 

" I before told you that when biood is simply deprived of 
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it8 oxyj?en, the blood reduction band would follow the dis- 
appearance of the two oxidized broad bands, and that then 
the simple contact of atmospheric air with such deoxidized 
blood solution would suffice to cause the reappearance of the 
two oxygen blood-bands. 

'*But we see here that instead of Stokes' band, two en- 
tirely new bands have made their appearance, and when 
the blood, saturated with the nitrous oxide, is then submit- 
ted to the action of reducing agents, the broad band of 
Stokes, as a reduction band, can no longer be produced at 
all, proving that a more permanent change has taken place 
in the vital chemistiy of the blood. 

*' When a current of nitrous oxide gas is x)assed through 
a solution not made previously alkaline, still further changes 
take place. Here a portion of the nitrous oxide gas rapidly 
oxidizes at the expense of the oxygen of the blood, and 
forms hyponitric acid. Preyer holds that this hyponitric 
acid unites with the hsemato-cryst. of the blood in its nas- 
cent state. Like all acids, it alters and suspends the coagu- 
lability of the blood, and initiates other important chemical 
and optical changes. This event is marked by the appear- 
ance of an absorption in red to the left of D, from the 53° 
on Preyer's scale towards D, and another one between b and 
F. I look upon the appearance of this absorption in red as 
an indication that hyponitric acid has formed and has united 
with tlie blood. We already learned that all acids, cyanic 
acid excepted, causes a decomposition of the blood, and it*^ 
product is ha^matine. 

" Now let us logically apply all these ascertained facts to 
our case in hand, in order to learn how this gas produces its 
effects upon the economy. 

*' It deprives the blood of its oxygen, and enters into a 
close combination with its crystallizable material ; so bound, 
it disiiblos this latter to absorb oxygen from the air, or to 
supply it to the oxidizable tissues of the economy. 

" Tn Preyer's experiments we have seen that the dogs, 
when permitted to inhale oxygen tit the highest stage of the 
dyspncx'a, they became rapidly as well as ever. Xotso after 
the inhalation of nitrous oxide gas. A certain effect upon 
the blood has taken place, often unimportant and transient, 
at other times more permanent and gmve, sufficient at times 
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to eiidutigtT ]ife itself. We have also aeen that under favor- 
able c-otiilltions hyponitrlc acid is formed, n'liich causes a 
decomposition of the hremato-orj-staliine into hieuiatine,— 
a suli^tance whioh Is not capable of sustaining life. Thuti 
we are forced to acknowledge that the application of thiw 
gas is far from being safe and harmless ; that on the contrary 
it is pregnant with grave conse<|ueiices. 

" Havinit fully pointed out to you the manner iu which 
nitrous oxide gas affects the hlood, It must ser\-e you as u 
type for all those agents which deprive the blood of its oxy- 
gen, and form stable crystalline compounds with thehtemato^ 
crystalline, whereby its life-function is gravely impaired, 
and under certain conditions forever lost. 

"In case of accident with nitrous oside our indications 
are confined to narrow limlta. We murt trj- to economize 
the still intact blood-corpuscles, and by transfusion, and es- 
pecially by artificial respiration, to favor a full and long 
supply of oxygen to sustain the little Same of life. Elec- 
tricity may be used to Iteep up the muscular action of the 
heart and lungs. We may thus succeed to ozonize the ac- 
cumulated nitrous oxide, and to eliminate it fromthesystem. 
' For-owsky has thus succeeded in some almost hopeless cases 
of poisoning with carbonic oxide, and the procedure seems 
to me well adapted also in cases of poisoning with nitrous 
oxide gas." 

Has the gentlemen proven the |>roposition he has started 
with? We think not. If experiments are carefiUly made 
and facts proven, we are bound to receive those Ja^ts, but 
not the theories in which he states that nitrous oxide gas 
"deprives the blood of its oxygen, and enters into a close 
combination wltli Its crystallizable material ; so bound, it 
disables this latter to absorb oxygen from the air, or to sup- 
ply It to the oxidizable tissues of the economy." The fol- 
lowing experiments were undertaken to prove or disprove 
the results Dr. \\'aterman describes as being obtained by 
the sjiectroscope. 

Rene Benoit, of Mfmtpellier,* gives the following results 
. of liis studies on transformations of the speetnims of the 
\ blood by alcohol, ether, chloroform, and sulpburet of car- 
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bon: — *'We know that alcohol coagulates the albuminoid 
substance of the blood. Thie change is probably not accom- 
panied by any alteration of the coloring matter, because 
Valentin* has seen the characteristic bands in alcohol, 
which had been used for the preservation of anatomical 
preparations. In this case that matter had evidently not 
been dissolved, because when the globules of a pale rose in 
suspension in the liquid were in repose in the bottom of 
the vase, the bands disappeared even when the liquid still 
preserved a slight yellow tint. Ether, chloroform, sul- 
phuret of carbon, alkaline salts, and neutral salts in general 
dissolve, but modify in no way the appearance of the spec- 
trums of the blood." 

The following experiments in the course of spectroscopic 
studies of the blood by the action of reagents were made by 
Professor J. G. Richardson, of the .University of Pennsyl- 
vania, Dr. Wm. M. Hodges, of New York, Dr. C. S. Turn- 
bull, of Philadelphia, and the writer. 

Pigeon, — Respiration thirty-eight ; pulse — unable to count 
— from one hundred and eighty-two to two hundred and 
ten. Was rendered insensible in twenty seconds, and had 
quite recovered in one minute. 

Babbit, — Blood identical with human blood under micro- 
spectroscope previous to nitrous oxide administration. Res- 
piration one hundred and thirty-eight; pulse one hundred 
and sixty. Was affected in forty seconds, and completely 
insensible in two minutes. All heart action ceased in 
one minute and forty-five seconds. There was no change in 
the blood under the spectrum after death ; little or no 
change in the brain ; perhaps, slightly anaemic ; hearths 
color natural. 

Drs. L. Turnbull and Thomas took the gas, and their 
blood showed no change. By passing nitrous oxide through 
the blood, the death-line spoken of was barely visible, but 
after adding sulphide of ammonium it was clearly seen. 

"From the above we may conclude," says Professor 
Richardson, **that the amount of pure nitrous oxide neces^- 
sary to induce anaesthesia in man, by inhalation, does not 



* Valentin: Dor Gebraiich der Spectroskopes zur physiologischen 
und arzliclien Zwecken, 1863. 
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Dr Taj lor* statei^ that spettraJ. analj ata ha^ been applied 
to the examination of poisoned blood but c\en this delicate 
method of research has failed to throw any "iitisfactory light 
OB the chanifea produced by poisons in this biiuid. 

NITROUS OXIDE GAS IN DEKTAL AND 
MINOR SURGERY. 

For the iise of the dentist and in minor operafionii, noth- 
ing baa a» yet been discovered offering the safety and other 
advantages which this gas possesses, admin isteretl directly 
from the gasometer. Since the i ntroduction of a U(iuld form 
of nitrous oxide, one of the great dra'wbacka to its extended 
use has been done away witli, ai; in Ihin form it can be kept 
in iron cylinders for any length of time. When wanted the 
necessary quantity is allowed to pass in the bag carefully, 
avoiding the introduction of water or utiuospherie air. 

Dr. J, J. Coltont did much by hin personal efforts and 
writings to popularize the use of nitrous oxide in dentistry, 
and it has been employed in Philadelphia by the Doctors 
Thomas in some Jlfty-eight tkoH&and four hundred eases 
(since 1869), giving an average of nearly six thousand five 
hundred per year without a single death. Of this lai^e 
number but very few cases exhibited unpleasant after- 
effects, not more than three in a thousand. 

Tliib aceumulafive evidence in our city alone is auflleient 
to prove, aa I have before stated (see opt. eit., p. -42], that 
the inhalation of nitroua oxide does not produce pure 
asphyxia or entire jtrivation of oxygen, but that it merely 
interferes in a more or leas marked manner with the oxy- 
genation of the blood, having also a specfrfc action in its 
anwsthetic properties. 

• lln poiBimB, i>. OS. PhlladelpUlB, H. C. Leu. 

+ The PhysioloKiml Aplton oTNitrciUB Oxtde Ons ns shown by ex- 
perlmenltitp^Lin mnii and l.he lover aiilmat!i,l(%etliGrir<lhi'iiageEit1oiiB 
M to Its safety, uses nudalraaeg. By J. J. Colton, A. M., M. D. Fhila- 
delplils,: 8. S.WliltP. INil, p. 3^ 
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Nitrous oxide is not decomposed in the blood, nor does it 
form a chemical combination with it. Our own experimente 
^nd those of others have j^roven that it enters the blood in 
its pure state, and is eliminated in the same condition by 
the skin, kidneys, and lungs with only a dinainution in 
quantity. It has no i)Dsitive poisonous action on the blood- 
corpuscles, their color not being in the least altered under 
the microscope, nor does it cause any chemical decomposi- 
tion. It does not produce death by preventing the escape 
of carbonic acid gas, for if the expired air, loaded with 
nitrous oxide, be passed into lime-water a carbonate of lime 
is precipitated. 

It is, however, stated by some observei's, that it combines 
with the hiemaglobin, and this is said to be proven by the 
spectroscope. 

After numerous experiments and observ^ations on man 
and animals, I have arrived at the following conclusions:— 

1st. Nitrous oxide gas has a very limited range when 
given alone, owing to the rapidity of its action and still 
more rapid elimination. 

2d. It acts directly upon the cerebrum and muscular appa- 
ratus almost simultaneously. 

3d. It produces regular and progressive modificatian in 
the action of the heart and capillaries of the skin, and if 
carried to a greater extent it affects the spinal axis, an(J 
lastly the cerebellum and medulla oblongata with suspen- 
sion of respiration, circulation, and, finally, death. 

4th. Death in no case occurs without premonitory symp- 
toms, and if respiration should cease for even a half to one 
hiiuute, resuscitation is yet possible. 

The rapidity of the pulse is generally increased, as shown 
by a record of one hundred cases taken and recorded by Dr. 
Thomas, it having reached as high as one hundred and 
forty-four in one case, and one hundred and twenty-eight 
in several others. In a few there was little or no change. 

M. Paul Bert, who has perseveringly sought for a means 
of obtaining surgical anaesthesia which shall be effective 
xind harmless, and who has already given the Society of 
Biology the results of his experiments upon the physiolog- 
ical action of protoxide of nitrogen, has tried substituting a 
mixture of this gas with oxygen, without comi)ression, for 
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the ordinarj- pure gos, Thla mixture contained eighty-tive 
parts of protoxifle of nitrogen witli fifteen parb) of oxygen ; 
.■a bird could live in this mlxtui-e forty-eight hours. 

The first ojieration, for ingrowing nail, was performed by 
M. LBon Labb^. The patient was a girl aged twenty. She 
-easily fell asleep, without any stage of excitement, she only 
presented eome slight phenomena of contraction of muscles. 
The nail was extirpated without the patient making a move- 
ment. She awoke almowt as soon as the mouthpiece of the 
Jnhttling apparatus was withdrawn. So far was she from 
being depressed, that she could walk at once, and asked to 
«at. — JOe Progrci Medical, 22 fPvrier, ISJTf). 

In another ease the jMLtieut was made to breatlie not pure 
■nitrous oxide, but a mixture of equal paits of nitrous oxide 
and air, under a pressure of two atmospherea. By this 
devise the normal quantity of air la nu|Jpiied to the patient 
as well as the requisite dose of gas. The results obtained 
from experiments on dogs sliow that the breathing and cir- 
culation goes on normally while the animal is rendered 
quite insensible by this method, and on withdrawing the 
gas it reeovei-9 all its faculties after a few breaths. This 
ia an Important iliscovery, but it has the practical failing 
of, at present at least, requiring a special chamber to be con- 
structed for the oi>eration. In the case of hospitals, how- 
-jever, this will not be difficult to obtahi. 



"We only kTiow of one instance in this city of Hupjwsed 

death from this anfesthetic agent, and in this case it was 

^subsequently discovered that otie of the cork props, which 

k-liad no secu ring-string attached, was found at the po»i 

''Vnoftejn examination in the larynx of the patient. 

Second case. — In June, 1872, in the Denial Comnon, was 
an editorial by James W. White, M. D., on a death alleged 
to have i'esulted from the inbaiation of nitrous oxide gas 
adniinistered by Dr. Newbrougli, of New York, at whose 
office the death occurred, and by wliom the following (sum- 
'■mary} of evidence was made before the coroner's jury. The 
patient, a middle-aged lady, desired the extraction of seven 
r eight front teeth, which wore loose. Dr. Newbrougli 
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advised that their removal would be so easy that an anaes- 
thetic would be unnecessary; but the patient insisted that 
she could not submit to the operation without it. Dr. New- 
brough then procured a six-gallon bag of nitrous oxide gas; 
but the patient seemed equally fearful of anaesthesia as well 
as pain, and as soon as she made the inhalation, rejected the 
bag and declared her willingness to have the operation per- 
formed without it. At sight of the forceps her courage 
again failed her, and she decided once more to try the gas. 
She took one inhalation, and again rejected it. By this 
time so much of the gas had escaped from the bag that the 
doctor replenished it. Of this she took two inhalations, and 
peremptorily refused to have anything more to do with it, 
declaring her determination to submit to the operation. 
The teeth were then extracted. '^Inmiediately,^^ says the 
doctor, "she fainted; her head dropping over sideways." 
The face rapidly became livid, and, finally, purple; respi- 
ration falling to about fifteen per minute. In about thirteen 
minutes, notwithstanding the prompt application of the gal- 
vanic battery and efforts to assist respiration, death ensued. 

Dr. Otis, summoned by Dr. Newbrough, arriving in about 
ten minutes after the fainting, testified that he continued 
the usual restorative treatment for forty-five minutes, when 
death ensued. At post moi^tem^ found no disease of the 
heart ; brain i)erfectly exsanguined in every part ; no fluid 
in any of the ventricles ; one lung was more engorged than 
the other, but healthy. As the testimony was very discord- 
ant in several particulars, we shall give only the conclusions 
of Dr. W., who carefully sifted the whole testimony : — 

'* In view of these discordant theories, it may seem pre- 
sumptuous to express an opinion ; but the conviction of the 
writer, based on personal experience, repeated hundreds of 
times, as well as on observation and reflection, is that nitrous 
oxide, when inhaled, acts primarily by a specific stimulant 
effect on the centres of innerv^ation (over-stimulation and 
consequent depression, if continued), and secondarily by 
preventing the oxygenation of the blood." 

The various opinions held by diff*erent observers doubtless 
owe much of their diversity to the considerations of the 
phenomena presenting at different stages of the toxical in* 
fiuence of the agent. 
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That the inhalation of uitrouB oxide contiiiueti, proiiiices 
by some metliodor aotion, no matter what Hh primary effect, 
prt^reasive depreseioD of vital functions, whiyli tends to 
death, and in which the ansestheaia, or temporary uncon- 
sciousnesB sought, is tt more or I^a clearly defined step in 
tlie downward path, there is no doubt. 

Witiiont dJHCU'i'iing the processes of its manufaettire, or 
the means hj whlcli its purity may be determined, or the 
best methods for its admin istration, suffice it to say, tliat 
imniunitj from danger can at the heat be assured only by au 
inteliigent and watchful guard, that its exhibition be sus- 
pended while >et the centres governing respiration and 
circulation are not too profoundly impressed. 

Of the ease under discussion, the inference seems entirely 
Justified, that death was not caused by nitrous oxide gas, for 
the simple reason (if the evidence can be relied upon) that 
not enough was inhaled to produce such a result on any 
theory of its action. Nor was there any fact established by 
the post mOTtmn to justity such a conclusion ; while the tes- 
timony renders it entirely probable that th* cause of death 
was nervous shock, from dread of paiu and apprehension of 
fatal eiTect from the inhalation of an ancesthetlc agent. 

It maybe remarked, however, that an examination by 
the coroner as to the possible lorlgment of an extracted 
tooth In the air passages would have eliminated tliat from 
the list of uncerbdnties. 

Death from Nitrovs ftrfde.—Thefollowing case is reported 
in the Medical TiTnea and Oazette of April 7th. As it ia of 
considerable importance, on account of the extended use of 
the an£esthctic,'we quote it in full. 

" An inquest was held last week, at Manchester, on the 
body of Mr. Cieorge Morley Harrison, aged fifty-three, a, 
surgeon In good practice, and formerly lecturer on Medical 
Jurisprudence at the Manchester Royal School of Medicine, 
who died whllat under the influence of nitrous oxide gas, 
administei-cd at his own request previous to having a tooth 
extracted by a neighboring deutist. Mr. Harrison, it ap- 
pears, being unnerved and excited, partly from the suffering 
he had undergone, and partly owing to tlie want of proper 
food, which the condition of his mouth liad prevented him 
from tailing, insisted on the inhalation being pushed until 
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lie should sniire, and^foi', at any rate, part nf the Onie — I 
lield the moiith-p!e<"e in his own hand, and inspired very"B 
vigorously. The first uttempt at extraction was made befor»J 
he wa« fully inaenHible, and was abandoned until r 
the gae had beeu given. EveutuiUly, however, two teethl 
were removed. The putlent did not appear to be poniing 
round properly after the operation, and the dentist, taking 
alarm, sent for medical assistance. On the arrival of a sur- 
geon, Mr. Harrison waM pronounced to be quite dead. 
the pout mortem examination there was I'ound some 
uljout the heart ; the cavities on the right wide were 
tended with blood, white those on the left Hide were einptyj 
The lungs on both sides were gorged with dark i>lood. 
the other organs were healthy. 

"The jury came to the conclusion that the deceased 'diei 
from syncope, during tiie adniinistration of nitroi 
gas for the extraction of teeth, whilst laboring under Itatt; 
degeneration of the heart.' " 

Pwt mortem in Ihi:- abore- ccwe of death from 
iwitlr* — "The examination of the body took place seTeil^ 
teen hours after death. Rigor mortis was weii marked, aai 
there was considerable poaf morirm liridity. There i 
good deal of fat beneath the skin, in the omentum, upon th^ 
external surface of the heart, and in the usual localitieB/ 
The heart and pulmonary artery were opened m mtii. The 
right side of the heart was distended with fiuid blood ; the 
left side was empty. There were two or three slight patches 
of atheroma in the aorta, and upon one of the aortic valvt 
There was some little evidence of fattj' changes I 
slightly altered color and consistence of the walls of t! 
heart. The coi^onary arteries were examined and foui 
free from diseatie. The mucous niembrotie lining the tracliei 
and bronchi was congested. Borne mucus was found i 
these tubes, but no blood or other tbreign Ijody. There wa| 
distinct thickening of the uryteno-epigtottideau folds a 
of the vocal cords. The luugwon both sides wen 
with dark fluid bloo<l ; at (he left apex there was aii < 
Hbrous cicatrix. The liver wait enlarged, its tissue waftv^ 
friable, and of a dirty yellowlsh-whlte color. The kiduq 
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were full of blood ; otherwise perfectly healthy. The bones 
of the skull were of unusual thickness. The visceral arach- 
noid was thickened and opaque. On removing the brain a 
large quantity of cerebro-spinal fluid made its escape, and 
the cornua of the ventricles were found dilated. The brain- 
substance was healthy, and its vessels full of blood. '^ 

In this sad case a most valuable life was sacrificed almost 
at the patient's own request. No man has any right to do 
as a imtient desires, or allow him to be the judge of the^ 
quantity of an anaesthetic he should inhale, as a patient 
under such circumstances is not a competent judge. 

The following are some observations of that veteran chlo- 
roformist, Mr. J. F. Clover, on this interesting case, ad- 
dressed to the editor of the British Medical Journal: — 

** 8iK : In the Times of Good Friday last there appeared 
a notice taken from the Manchester Examiner of a death 
under nitrous oxide gas. The following was the verdict of 
the coroner's jury : — ' Died from syncope, during the admin- 
istration of nitrous oxide gas for the extraction of teeth,, 
while laboring under fatty degeneration of the heart.' 

** The detailsof so unusual an event would be highly inter- 
esting to the medical profession, to enable them to judge of 
the safety or danger of the anaesthetic used. To form a cor- 
rect opinion, we should at least know how long the inhaler 
was applied, the order and manner in which the move- 
ments of the heart and respiration became affected, and 
what had been swallowed previously. 

** The verdict was probably inaccurate in stating that the 
syncope oocurred during the administration of the gas, as na 
symptoms of danger were noticed until after the extraction 
of the second tooth. 

'* The most probable explanation of this sad case is that the 
extractions were difficult, and that the patient, on recover- 
ing from the effect of the gas, was susceptible to the shock 
of a severe operation ; and that this shock, and not the gas, 
was the cause of the syncope, which structural disease of the 
heart rendered fatal. Unfortunately, it appears that no 
third person was present, and we cannot expect the neces- 
sary evidence from the operator, whose attention was other- 
wise directed. 

** Those whose opinions of the effects of nitrous oxide 
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are fonnod by inferences from Reid's Experlme7it>( on A9- 
jjhf/.n'a, and some cases of cardiac distress, first complained 
of after inlialing gas, will blame the latt'er. Those who 
daily witness the continuance of the circulation, in spite 
of the blood being black from the gas, and the cheerful and 
speedy recovery from it, will conclude that so unusual a re- 
sult must have depended upon the peculiarity of the pa- 
tient, whose heart was found in a state sufficiently diseased 
to account for sudden death.- ' 

As this work was passing through the press, my attention 
was called to the fatal results following the inhalation of 
nitrous oxide in the case of Mr. Samuel P. Sears, the oper- 
ator being Mr. Jos(5 R. Brunet, D.D.S.* 

A death from nitrous oxide occurred at Exeter, which we 
have before referred to. (^fee p. 166.) The gas was adminis- 
tered by Dr. F. F. Mason for the purpose ofthe painless extrac- 
tion of a large upper molar tooth. The lady. Miss Wyndham, 
was about thirty- eight years of age, in good health. Her 
physician, Dr. Pattison, was present. Gas from the same 
source had been administered to other patients, so that its 
quality could not be impugned. She took the gas in the 
usual way, without any symptoms to excite uneasiness. At 
the proper degree of insensibility, the gas was stopped, and 
the tooth extracted. It was not until after the operation 
was comi)leted that anything unusual happened ; her face 
suddenly became livid, and the features began to swell, and 
she seemed to be quite unconscious. She breathed two or 
three times, and in a few moments her pulse ceased to beat. 
All attempts to restore her were fruitless. 

" There was no obstruction to the air-passages, and the 
tongue was protruded, while she still respired.'^ 

So far as we have been informed, th^ medical profession 
of Philadelphia has never known of any injurious results 
from the inhalation of nitrous oxide gas. 

Nitrous oxide is the safest of all ansestheties. The statis- 
tics of the Colton Dental Assoeiationf claims to have anses- 



* Dental Times, vol. i., page 157, New York, 18>>4. See also Instruc- 
tions in Nitrous Oxide, by Geo. T. Barker, D.D.S., Phila., 1870, p. 56. 

t The Relative Dangers of Anaesthesia, by E. Andrews, A.M., M.D., 
Professor of Surgery, Chicago Medical College. Chicago : Robert Fer- 
gus' Sons, 1S70, page 12. 
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tbetized about seventy-Jive thousand patients up to 1870 
without any death. If the fifty-eight thousand four hun- 
dred cases (186fi) of the Drs. Thomas is added, it makes one 
hundred and thiiiy'three thousand four hundred up (o 1879, 
and no deatlis. 



Neuralgia, uQcom plicated, will aometiiiies be relieved by 
a few inhalations of nitrous oxide gas. 

Nervous Aphonia. — Thispeeuliar forniof lossof thepower 
OTcr the voice, usually the result of hysteria, will be much 
improved by the patient inhaling a suffiL-ient amount of the 
nitrous oxide gaa to produce a. paitbil loss of sensatioD and 
muscular relaxation. 

Local poratyst^ have been benefited, where there was no 
brain lesion, by the gentle stimulation tiy the first stage of 
the gas, or the tingling and stimulating effect on the muB- 
eles. 

Aatkma.—thii disease, when of a spasmodic character, 

is often much improved, by causing the patier.t to pass into 

' the stage of relaxatiou, employing it every other day for a 

week or two. 

£pUeiisiy. — When this disease is not the result of an or- 

I ganic change in the brain, spine, or other portion of the 

1 nervous system, but the result of some peripheral or reflex 

[. action, benefit will ensue by the use of the gas for weeks. 

I K should be administered two or three times a week only, 

! to produce the stimulatinf; effects of the first stage of antes- 

I thesla. 

My friend. Dr. Georjie J. Zigler,* has found the solution 
L of the gas in water of much utility in disease of the lungs, 
> kidneys, and other diseases of this class. 



•p his wor 



n the Hubject. 



206 ARTIFICIAL AN.SBTHESIA. 



CHAPTER VII. 

Hydrate of Chloral. Chemical composition. Tests of purity from 
taste and odor. An abstract of original and selected observations 
on, and experiments with, Hydrate of Chloral on animals and man 
by the writer. M. Vulpian, injections into the veins. Physiologiteal 
effects on man and animals. Dr. Bouchut on Hydrate of Chloral as 
an anaesthetic for children. M. Couty on death of animals from Hy- 
drate of Chloral. Corroborative experiments by the writer. Prof. 
Or6 of Bordeaux on intravenous injection of Chloral Hydrate. Ad- 
vantages and risks by De Neffe, Van Wetter, "Warlomont, Besnier 
and Vulpian. Cases of recovery from large doses of Hydrate of 
Chloral, and in certain cases death following moderate quantities. 
Delirium tremens produced by Chloral Hydrate. Case of Dr. Da 
Costa reported by Dr. Woodbury. Discussion on the subject of Chlo- 
ral by members of the Philadelphia County Medical Society. Dr. Ar- 
buckle's experiments with Chloral and with narcotics. Its influence 
on the retinal circulation. Chloral Hydrate — poisoning by, and 
means to prevent or treat. Therapeutic effects of Hydrate of Chloral 
on traumatic tetanus, nausea of pregnancy, eclampsia and convul- 
sions, retention of urine, migraine, chorea, diphtheria. Local anses- 1 
thetlc application and counter irritation with Hydrate of Chloral. 
Butylchloral-hydrate. Use of and experiments by Liebrech. 

CHLORAL.— HYDRATE OF CHLORAL 

(C2 HCI3 O. H2O). 

Chloral (anhydrous) is a thin, oily liquid, but is rapidly 
converted into a white powder. It is produced by the action 
of dry chlorine on absolute alcohol, aldehyd and hydro- 
chloric acid are formed, and by the continuous action of dry 
chlorine, a complicated reaction takes place, and chloral 
(trichloraldehyde) is found. The impure chloral is purified 
by distilling it with its weight of sulphuric acid (Squibb), 
combining the distillate partly with water, rectifying over 
a mixture of lime and calcium carbonate, and hydrating 
this second distillate by adding water. While hot, the mass 
is poured upon plates, covered with a bell-glass, and allowed 
to crystallize as pure hydrate of chloral. Chloral hydrate 
should be a white solid, never greenish, in crystals or flakes, 
or rhomboidal plates ; taste like that of stale melon, pungent 
and disagreeable, with a chlorous odor, while that of the 
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impure is more pungent. It should dissolve vi-itli some 
difBculty in cold, but naore freely in hot, water, requiring 
equal parts by weight for a perfect solution. If pure, the 
solution will keep for months, but If there are impurities, it 
soon becomes acid, and should not lie employed. This is 
soon determined by litmus paper. The presence of hydro- 
chloric acid may be detected by tlie addition of a few drops 
of sulphuric acid and solution of nitrate of silver. A white 
cloud will be formed ahoald hydrochloric acid be present. 
The presence of organic materials in hydrate of chloral is 
detected by wamiing it with sulphuric add, which acquires 
a brown color. At the present time Impure chloral hydrate 
is manufaetured at various parts in Europe and the Uni- 
ted States, and is sold at prices to suit 'the individual. 
Chloral hydrate is readily purified by recrystalUzation I'roin 
carboQ dieulphide. 

Chloral hydrate which is not perfectly pure may some- 
times be observed to become acid. This increase of acidity 
Is not due to the decomposition of chloral hydrate itself, but 
to the decomposition of an accompanying impurity (chloro- 
carbonic acid), and sets free hydrochloric acid. When this 
occurs in the stomach it gives rise to great irritation, and 
when it occurs in the blood It causes great constitutional ex- 
citement, and la apt to produce nervous excitement, which 
state of excitation overcomes the hypnotic efi^ts. 

Owing to the excessive alkalinity of the blood in typhoid 
fever, ten grains of chloral hydrate will often sufflce to pro- 
duce hypnotic effects, while in the state of excitement of 
delirium tremens twenty to thirty grains are necessary ; by 
hypodermib injection, fifteen grains. 

I The following conclusions are drawn from our experi- 
mente and observations, and after a perusal of the most re- 
cent literature upon this interesting subject.* 
I. The physiological action of hydrate of chloral is to pro- 
duce sleep, due to direct action of the drug upon the cere- 
brum. 
2, Its symptoms are analogous to those produced by chlo- 
roform, hut they are not identical. 
byl 



•Original Observation a and Esperlments with HydrBle ofC'bloral, 
by Laurence Tu rob ul I, M.D,. Medical and Burgloal Reporter, AugaBt 
S«, 187a, and August 31, 187?. 
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3. Only very large doses of chloral produce ansesthesia. 

Dr. Ainory, of Massachusetts, has prov^en that chloral hy- 
drate does not decompose in the blood, and that its effects 
are not therefore due to chloroform. He was not able to de- 
tect chloroform in the blood exctrea, etc., of animals x)ois- 
oned by chloral hydrate. These experiments have been 
confirmed by Lewisson and Rajewsky. 

4. There are three degrees of the x)peration of chloral on 
animals and man, as shown by our own experiments. 

The first degree is a feebly soporific, and slightly nervous- 
sedative action. 

The second degree is an intense soporific action, wtth 
diminution of sensibility. At this period there is a deep 
sleep of variable fluration, without an apparent impairment 
of the principal functions of life, with great reduction of 
temperature of the whole body, but above all of the auditory- 
canal. 

The third degree is complete anaesthesia, with total loss of 
general sensibility and voluntary muscular power. Death 
may follow this degree of action, from interference with or 
arrest of the functions of the respiratory apparatus or heart, 
as was seen in our experiments upon animals. 

5. Death takes place last at the heart. 

6. In typhoid and typhus fevers we must commence and 
continue with small doses. Five grains is the average quan- 
tity required, to be repeated until sleep is induced. 

7. It increases the flow of the menstrual fluid. 

8. Large doses of the hydrate of chloral are apt to cause 
much disturbance of the stomach, and are therefore best 
given by the rectum. 

9. In gout and rheumatism, chloral must be mixed with 
an excess of alkali, potassa or soda, to obtain the best results. 

10. Males retiuire a larger dose than females. 

11. It is very valuable in diseases of little children, but 
care must be exercised to comniei)ce with small doses — gr. 
iji. for each month — and it should be mixed with nothing 
but water and simple syruj), as it is so apt to change and 
become worthless in contact with organic matter. 

12. Hydrate of chloral will be found useful in phthisis, 
and even some forms of acute affections of the lungs, but 
not wlicMi tlic hviwt is involved. t 
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13. It i» a most valuable agent in nervoua aS^tions. 

14. In affections of the eye its uae requires care, as it 
«aiises swelling and redness and excessive flow of watery 
secretions, with obscuration of the vision and irritation of 
the retina. Dr. C. 8. Turnbull has recently inquired into 
this subject, andafterconsultingintelligent inebriates, states 
as a fant that inveterate drinkers soon learn the deleterious 
effects of chloral hydrate upon their eyes, and plead for its 
omission in the soporific or stimulating subt^titutes pre- 
aeribed for delirium tremens, etc. 

15. In sunstroke or heat toxietuia, it is a most valuable aid 
to produce sleep in that restleus state after reaction produced 
by frictions of ice and ice-water to the head and body. 

16. In tetanus It has been found a most valuable agent in 
arresting the fearful paroxysms and giving the patient rest, 
and assisting materially to the cure, causing a relaxation to 
the affected muscles, and counteracting the effects of the 
spasm. It is best to administer it by the rectum, as the pa- 
tient can rarely swallow on account of spasm. 

IT. In cases of impending death from poisonous doses of 
chloral, fhesysteni should be supported by heat, food, and 
artificial respiration, with stimulation and small doses of 
strj'chnia. 

IS. It has been found a most valuable agent in acute 
mania, combined with the bromide of potassium, and in the 
paralysis of the insane, dysmenorrhcea and tinnitus aurium. 

19. Comparatively, trials prove it more valuable in mani- 
acal cases in producing sleep than tincture of hynscyaraus 
or bromide fif potassium, but it may advantageously be 
given with these agents. 

20. Chloral is very useful in the convulsions of children 
(when there is no severe affection of the bronchi, heart, or 
lungs), but care must be employed not to administer it if the 
infant or child is veryan«emicor in an exhausted condition, 
as in the case of a wasting disease. 

21. The necropsy in case of death from hydrat« of chloral 
shows anaemia of the brain, acute osdenia of the iimga, hy- 
peceemia of the abdominal organs, and dark fluid blood in 
the vessels. 

22. Chloral hydrate has been found by un very useful in 
certain forma of asthma, given in a full dose during the 
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paroxysm, but not when there is feeble heart or emphysema 
of the lungs. 

23. Chloral in weak solution is a useful antiseptic in re- 
moving odor and cleansing the ear in fetid otorrhoea, 
ulcers, etc. 

CHLORAL AS AN ANAESTHETIC. 

If a solution of chloral be injected into the vein of a dog 
in a quantity sufficient to produce a profound sleep, com- 
plete anaesthesia is produced. The movements of the heart 
and of respiration continue. Occasionally, especially if the 
injection has been rapid, the respiratory movements sud- 
denly cease, the heart continuing to beat for some minutes. 
Commonly the breathing recommences if artificial respira- 
tion is maintai^ned for a few minutes, or if the trunk be 
faradized, intermittently, about twenty times a minute. It 
is sometimes necessary to continue this respiration for ten 
or twenty minutes before the spontaneous movements re- 
commence. Occasionally this respiratory syncope, as it is 
termed by M. Vulpian, occurs only some time after the in- 
jection and during an experiment, perhaps in consequence 
of the traumatic irritation. 

Another accident which may occur in dogs under the in- 
fluence of chloral is the more or less # sudden arrest of the 
heart's action, either during the intravenous injection or 
during an experiment involving irritation of the sensory 
nerves. The respiratory movements continue for some 
seconds after the heart ceases to beat. It is very rarely that 
the cardiac contraction can be restored by faradization em- 
ployed at the moment at which the heart has ceased to beat. 
Cardiac syncope is certainly sometimes due to the reflex 
influence of nerves irritated during an operation, but occurs 
as a result of this irritation much more readily in animals 
under the influence of an anaesthetic than in those which 
are not, or which are under the influence of curara. The 
comparative immunity from this accident which is presented 
by currarised animals is no doubt to be attributed to the in- 
fluence of the poison in moderating the action of the pneu- 
mogastrics upon the heart. 

From the johenomena mentioned above, it is evident that 
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the respiratory centrf suffers remarkably In animalp under 
the influence of antesthetics, and especially under that of 
chloral. A slight increase In the quantity of chloral tn the 
circulation, or a reflex influence may arrest Its action. So 
also with the cardiac centre. If the experiment of faradiz- 
ing the pnenmogastrics is repealed upon animak under the 
influence of chloral, it is found that the stimulation of the 
central ends of the divided nerves arrests the movementa 
of respiration, just as in an animal of the sanie kind under 
normal conditions; but whereas in the latter the respiratory 
movements go on again spontaneously and easily in most 
cases, in spite of the continuance of the stiniulation, they 
do not return spontaneously in dogs under the influence of 
ciiloral, and the animals die unless the faradization is 
stopped and artificial respiration employed, either alone or 
with the addition of intermitting faradization of the trunk. 
Sometimes a few seconds' faradization of the superior seg- 
ments of the vagus nerve is sufficient to produce this arrest. 
Thus under these conditions we may have, on faradization 
of the central ends of the divided pneumogaatrics, the same 
effect which M. Paul Bert has observed in animals not chlo- 
rallzed, sudden death. If the experiment is repeated in the 
sanie dog, the same result may be obtained two or three 
times, but no niore. It Is HUbset|uentIy impossible thus to 
cause a persistent arrest of respiration. The spontaneous 
movements return after a suspension of a greater or less 
duration, although tlie faradization of the superior extremi- 
ties of the vagi is continued. If in the same complete cbio- 
ralization, the peripheral extremities of the pneiunogastrics 
are farad i zed, the heart ia arrested in diastole just as in ani- 
mals under normal conditions, and, what is rarely observed 
otherwise, it may be permanently arrested if the stimula- 
tion is prolonged for a short time. 

These experiments illustrate very strikingly the phe- 
nomena which are sometimes observed in man, and they 
are of especial value in their proof of the influence which 
traumatic irritation may have in arresting the action of a 
centre depressed by the Influence of an anesthetic. But 
the experiments stop just where we would like thera to go 
on. The difl'erences in this reepect, if any, which are to be 
observed between ether and chloroform is a point of great 



212 ARTIFICIAL ANESTHESIA. 

practical importance, and on which we hope M. Vulpian 
may be able to furnish us with further infornaation.* 

At the Medical Congress held at Brussels, in 1876, Dr. 
Bouchut observed tliat "he took that opportunity of again 
directing attentioh to the fact that children can be placed in 
a state of absolute anajsthesia by means of chloral given by 
the mouth in doses of three or four grammes, and without 
producing pyrosis, jicastritis, vomiting or diarrhoea. It com- 
mences a (luarter of an hour after the injection of the chlo- 
ral, and is complete at the end of an hour. If at this period 
an abscess be opened, caustic applied, or a tooth extracted, 
the sleeping child may heave a sigh or move a limb, and 
again become immovable, waking up four hours afterwards 
quite unconscious of what has passed.'^ This is a new proof 
of the difference which exists in the action of certain medi- 
cinal substances in adults and children. 

Mr. Couty, of Paris, finds that when animals are killed 
by chloroform, ether, or chloral, the muscles and motor 
nerves retain their irritability much longer than when 
death is produced by bleeding, compression of the heart, 
or asphyxia. This is especially marked in the case of chlo- 
ral. We have repeated these experiments with chloral on 
frogs, and showed the results before the Philadelphia County 
Medical Society, and published the results in the I^hiladel- 
phia Medical and Sioj/ical Reporter. ^Ir. Couty considers 
the cause of this phenomena to consist not on any action of 
the amesthetics on the spinal chord, but in a direct modifica- 
tion of the nerves and muscles by them through the blood, 
similar to that which occurs in poisoning by carbonic oxide. 

l^rof. ()r(^, of Bordeaux, has introduced the intravenous 
injection of chloral as a means of producing general anaes- 
thesia ; he employs the following formula : — 

^V.— Ilydnito of Chloral, 10 ammmes, 
Distilled water, o«) jrramnies. 

A graduated hypodorniic syringe is employed, gold trocar 

and canula. A band is placed on the arm above the point 

selectoil, and when the vein has become prominent it is 

pierced throuuh the skin, and fifty ceiitigrammes are to be 

injected after removiuir the band. If aniesthesia is not 

proiluced, one gramme is added at a time until the patient 

♦ Loudon Lunoel. 
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complaina of a strong tiieliiiation to aleep, when the cnnula 
ia withdrawn. From sis to ten grammes are stated to bw 
required for an adult. The author adds thla caution : It Is 
an indispensable precaution to have an electrical or gal- 
vanic apparatus at hand, iti order to arouse the patient ftom 
his insensibility by pa9c«iug a current along the course of the 
pneumogastric nerve. Advantages : Absence of stage of ex- 
citement, and of nausea and vomiting ; accurate gradua- 
tions of doae, absohit* characters of the anresthesia, muscu- 
lar relaxation and prolonged blunting of the patient's sen- 
sibility, which protects him frnm shock. Eisbs : Throraho- 
Hisand embolism, irregularity ofthe heart's action, presence 
of blood and albumen in the urine, and above al!, risk of 
fatal syncope and death. 

At the seance of the SociCt^ M^dicale des Hopitiiux, held 
in June, ISTi, M. Baoquoy report-ed a case of hydrophobia, 
in which he had exhibited the drug by this nietliod ; it pro- 
duced profound slumber, and the patient awoke abio to 
drink without spasms, but on the following day he diedfln 
the midst of a violent tetanic convulsion. The syringe con- 
tained one gramme of cliloral dissolved in ten of water, and 
ten aytingefuls were given in one hour and a half, followed 
by "ehloroforniie excitation." The injections were again 
repeated in one hour, thirteen grammes of cliloral being 
injected. 

At a late meeting of the Paris Academy of Scieuces, M. 
Or^ forwarded particulars of irwo fresh cases of amesthesia 
produced by the intravenous injection of hydrate of chloral. 
In one case the object proposed was to scoop out the tibia on 
account of caries of the bone, the other was for the operation 
of ovariotomy. Amesthesia "in both cases was complete, 
and was neither acconn>anied nor followed by any accident 
which could be attributed to the chloral. M. Or(5 took the 
opportunity to point out tlie means of neutralining the pos- 
sible acidity of the chloral, a circumstance whicli might 
possibly bring on coagulation of tlie blood in the veins. For 
thM purpose it is suflieient to diasolve one gramme of car- 
bonate of soda in ten grammes of distilled water, and to add 
two or three drops of this solution to a solution of one 
gramme of chloral in four of water.* 
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The success which has attended a small series of some 
twenty cases of intravenous injection of chloral seems to 
have rendered some practitioners overbold ; and the worst 
is that they do not always perceive the cause of fatal resulte 
when these have been produced. In a note to Professor 
Or6, of Bordeaux, the originator of this practice, Doctor 
Lande, relates a case of ovariotomy, in which sleep was in- 
duced in the space of thirteen minutes, after twenty-five 
grammes of an aqueous solution of chloral, containing five 
grammes of chloral, had been injected. The insensibility 
produced was absolute, and the operation, owing to adhe- 
sions which had to be ruptured with the hand, lasted about 
half an hour. The patient soon began to sink, and she 
died in little more than an hour after the operation had been . 
commenced. There was a moderate amount of hemorrhage, 
which, in the anaemic condition of the patient, the reporter 
considers sufficient to account for death. Such a conclusion, 
however, M. Jeannel observes, reporting on the case in the 
Union Medicale^ will certainly be disputed, since it is far 
more probable that death arose from the influence of the 
anaesthetic directly introduced into the circulation, the 
effects of which could be neither modified nor al'rested. 
*'The whole therapeutical history of chloral,'^ he adds, 
"should teach us to employ it with the greatest cau- 
tion." 

Chloral hydrate has been found to produce in the hands 
of Jolly slight symi^tonis of vascular paralysis, and he 
recommends that these should be noted. It is, therefore? 
best to employ the remedy temporarily. He also takes note 
of the fact that habitual drinkers of chloral are now almost 
as frecjuently met with as optum and morphia eaters. 

In the experiments of Dr. E. Mendel, of Berlin, it was 
found that doses of chloral hydrate sufficient to produce 
sleep redueeVl the temperature of the external auditory 
canal. Morphia has a like (juality. 

Ore was the first to inject chloral into the veins in tetanus ; 
he suggests to use the same procedure as an anaesthetic in 
surgical operations. It is condemned by the learned 
societies of France as unwarrantably dangerous. Neverthe- 
less, experiments were continued by Or6, De NefFe, and Van 
AVetter with ^ood results, without any of the dreaded 
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dangerous coDHequences, aaeh as emiMtlism, phlebitis, 
tasmaturia. 

Warloniont [Dim injectiona intra-veineuaea rie chloral 
comme agent d'ancttheme chirvrfficale. Ann. d'ocul) dis- 
cusses the advantages and disadvantages of the injection of 
chloral into the veins, as an anwsthetic in Burgery. HIh 
own experience extends to eleven suceeBsful caaea. More 
than thirty are reported without an imfavorable result, 
"All roses, bat thorns will follow." Among his observa- 
tions are two on the eye; an enucleation, and an extraction 
of cataract, both with aged people {G8 and "4 years]. One of 
these cases was affected with oLronic bronchitis and em- 
physematous lung, yet this condition was no obstacle ta the 
successful result. The advantages of the aneesthesia by 
intrarvenous injection of chloral are; — Prompt and positive 
effect; accuracy of the dose; antesthesia is followed by a 
protracted, quiet sleep; absence of an exciting stage; 
absence of vomiting, and compatibility with derangement 
of respiratory organs; 

Thedtsadvantagesare: — DLfflculty of execution; neeessity 
of utmost care and caution; the long duration of the effects 
of the application ; possibility of embolism, phlebitis, hienaa- 
turia, andintensityandlongcontinuanoeof its effect, with- 
out the possibility of counteracting it. 

Subcutaneovs injeetione of cftloi-al.^M. Besnier lays special 
stress on the necessity of burying the point of the needle in 
the subcutaneous tissue; he introduces the needle alone, 
watches it to see if any blood escapes (in which case he 
punctures in another place), and only finishes the operation 
when he is certain that the fluid will not be forced into a 
vein. In cases of sciatica, he injects on the first day one 
syriiigeful over the point of exit of the nerve, and another 
over the middle of its coui-ae. On the following day be 
makes another injection over the external poplitis. It is in 
tic douleureux, however, that he looks for the most valuable 
services from the injections.— Zg^on ^fed. 

M. Vulplan, in a communication made to the Acad, de 
Med. (June 2d), states lliat he has very frecjuently resorted 
to intra-venous injections of chloral as a means of producing 
autesthesia in animals, so as to facilitate vivi-sections ; and 
that very often in dogs ha'niaturia resulted and there was 
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found very great renal congestion manifested by redness 
And ecchymoses in the substance of the kidney. He sus- 
pects the same eftect might be induced in the human species, 
thus giving rise to lesions of the kidneys, which might be- 
come permanent, and, perhaps, result in Bright's disease. 
"^Arch, Gen,, July, 1874.) 

CHLORAL HYDRATE. 

Chloral hydrate has been employed in hundreds of thou- 
sands of cases by medical men without "producing but very 
few deaths, yet in the hands of persons not in the profes- 
sion several deaths have followed its indiscriminate use, or 
rather abuse. According to Dr. B. W. Richardson, the 
maximum dose is ninety grains, and with one hundred and 
forty the sleep would be dangerous. Yet deaths have been 
reported from sixty to one hundred, or even forty -five grains, 
but, as stated before, not ordered by a medical man, except 
in one or two instances. In recent cases reported by Mr. 
B. Browning, recovery took place after the use of one hun- 
dred grains, and as much as seven pounds has been used, 
in increasing doses, by one individual, without any very 
injurious results. 

On the other hand, Dr. Fuller (Lancet^ March, 1871) re^wrts 
a case of death following the administration of thirty grains 
in a healthy young lady ; and Dr. Schwaighofer, of Vieniia, 
records {Irish Hospital Gazette^ 1873) a similar result from 
the same dose in a drunkard. Dr. Dixon, of Springfield, 
Illinois, reports in the Philadelphia Medical and Surr/lcal 
Prportcr a case of delirium tremens, in which the patient 
took two hundred and forty grains of hydrate of chloral in 
three and a half hours with the most satisfactory results. 
Dr. Carroll, L^. 8. A., also reports, in the PhiladelpJtia Med- 
ical Times, the death of a patient, who took, with suicidal 
intent, four hundred and eighty grains chloral hydrate. 

The following interesting case of delirium tremens, under 
the care of Dr. Da Costa, was reported by Dr. Frank Wood- 
bury^ : — 

" Mr. A., thirty-live years of age, American, a man of 



* At a meeting of Philadelphia County Medical Society, April 10th, 
1878, and published in Medical and Surgical Reporter. 



HYBRATE OF (.rHLORAI.. ^17 

fortuiip and indulgent in hia habits, liad been always a free 
liver. Without preparation, he was iudnced to abwolutely 
resign nil aleoholic etimulanta. Shortly afterwards he 
Bought medical advice for sleeplespuess and nervoiiBiiesa. 
He was ordered chloral, and found it very eoothing in doses 
of twenty or thirty grniua at night. Being pleased with the 
effect of the prescription, he discontinued his visits to Dr. 
I>aCosta,and,of hisown accord, had the Kiedicinerepeatediy 
renewed,gradu»lly increasing the frequency and the aninunt 
of the dose, so that he constantly took from a drachm to a 
drachm and a half daily. He kept up this practice for sev- 
eral months, all the time being free from medical supei-vi- 
Hion. Although he was renioijBtrflted with Ly several mem- 
bers of hia family on this new Indulgence, he considered the 
remedy not injurious to him, and ae he liked the calndng 
effects from it, he could not be dissuaded from its use. After 
continuing the chloral thus for s. period not short of four 
months, he lessened the dose, and then stopped rallier 
abruptly. The consequence was that his weakened nerv- 
ous system showed signs of great di5turi)iiiiL'e, and an attack 
of cliaract eristic dsliriuni tremens super^'eiicd, with the 
wildest fancies and great sleeple8sne-5s. The pulse wa.- feeble 
and moderately acciplerated ; the fii-st sound of the heart 
was weak. There was general prostration of the muscular 
system, and much tendency to sweating. So odor of chlo- 
roform was detected in his breath , and of course, no alcohol. 
He complained of nausea and loss of appetite ; his tongue 
■was coated. One of the prominent features iii tlie ease was 
a disposition to leave his bed and walk about the room, 
while the muscular weakness was strikingly shown in the 
fcct that he was very soon fatlRued. However, it required 
a man to watch over him constantly, to prevent Ida leaving 
the bed and trying to escape from his room. The ease per- 
fectly recovered, though slowly, under the U!?e of small 
doses of morphine, a nourishing "diet, and a moderate 
amount of alcoholic atimidants. 

" It ix not my intention to make any remarks upon this 
interesting case, hut simply to present it in the hope of con- 
trasting it with the experience of others. I may state, how- 
ever, that a somewhat similar case of deliriui 
been reported by Dr. Elliot (Zancei, IS-iS, 1, 75t)." 
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On the other hand, Dr. Laurence Turnbull, in his recent 
work on Anaesthesia,* reports a case in which he ** directed 
the employment of chloral hydrate in medicinal doses, for 
one year, as a sedative and narcotic, and the only disagree- 
able result complained of by the patient was that it caused 
a hot feeling, with free perspiration, as if she were in a hot 
bath. It was withdrawn at the end of that time without 
producing the least disturbance of the brain, inflammation 
of the skin, or loss of memory or intelligence;" and he in- 
clines to the opinion that ** other causes besides the hydrate 
of chloral may have produced some of the recorded results." 

At a conversational meeting held at the Hall of the Col- 
lege of Physicians, Philadelphia, April 10th, 1878, the sub- 
ject of *' Chronic Chloral Poisoning" was discussed, and 
Dr. M. O'Hara recalled a case of chloral poisoning in a 
man occurring on one of the steamers while crossing the 
Atlantic. He was intemperate, and being unable to get his 
supply of alcohol, took to drinking chloral instead. The 
effects were very much like those of alcohol, as he had an 
attack of delirium tremens, which lasted for several days. 
There was no loss of muscular power in this case. 

Dr. Bidlack had a case of nervous disorder, who took half 
an ounce of chloral hydrate during the ^ight, using up four 
ounces in the course of one week, and absolutely without 
bad effects. Another case took it in ordinary doses for more 
than a year, without any but good results, but he has re- 
cently lost sight of the patient, and does not know of his 
present condition. 

Dr. Benjamin Lee said that when chloral was first intro- 
duced, while it was still somewhat of a curiosity, he gave a 
mixture, containing ten grains to the ounce, to a lady just 
starting for the South, to relieve nervousness and inability 
to sleep. She took the first dose the night before sailing. 
He had given her very strict directions, cautioning her not 
to exceed the dose of five grains, as he had not then posi- 
tively determined what the ordinary dose should be. Very 
shoftly after her arrival at her home, he received letters 
from her telling of • the delightful effects of the remedy. 



* Advantages and Accidents of Artificial Anaesthesia, by Laurence 
Turnbull, M.I>., Philadelphia, 1877. Page 128, first edition. 
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She had voluntarily increased the dose, and was depeudiog 
upon it. She returned aa usuaJ the foilowing winter to 
Philadelphia, when he found that ehe was habitually tak- 
inR from fifteen to twenty grains every night. Ab she vaa 
doing well in other respects, he did not consider it advisable 
to interfere immediately. At the end of eighteen months 
of the daily use of the chloral, probably never exceeding 
twenty grains in the twenty-four hours, she began to com- 
plain of conjunctivitis and smarting of the eyes. By ad- 
vice the dose was diminished, when the irritation at ouce 
disappeared. He concluded that this conjestlon of the pal- 
pebral conjunctiva was only one of the eifecta of the long- 
continued use of the remedy. After this she again passed 
from notice, and resumed the cliloral in lai^e doses. She 
again returned, complaining of pains in the wrista, located 
in the radial arteries, which was probably connected with a 
cardiac disturbance from the action of thp reniedy upon the 
unstriped muscular fibre of the heart. Upon discontinuing 
the chloral the pain in the wrists ceased. This was the 
second indication that the chloral was doing harm. The 
patient is still under observation . 

Dr. Samuel E. Skillern bad given large doses without 
bad results. One case in particular he recalled, where a 
hypnotic was needed to relieve restlessness accompanying 
paralysis following apoplexy. Less than one hundred and 
twenty ta one hundred and thirty grains, in the course of 
the evening, would ftequeutly have no efl'ect whatever, and 
the patient must have averaged at least a dracbni each 
night for nearly a year. The man finally dieil, but there 
was no evidence that chloral hastened his death. 

Dr. W. R. D. Blackwood had a patient to whom he was 
giving chloral in half dracbm doses, for therelief of neural- 
gia. For five months he has taken thirty grains tliree times 
daily, combined with bromide of potassium. For two weeks 
he took one drachm of chloral three times a day, and the 
only bad effect noticed was a conjunctivitis confined to the 
left side. The chloi-al waa finally stopped abruptly, but no 
evil effects followed. There wtre no nervous symptoms, 
and no muscular tremors or weakness ; in two days later he 
was able to walk down stairs. 

Dr. Jamea Collins spoke of a ease that came under his care 



220 



ARTIFICIAL ANAESTHESIA. 



i II 1870. An old gentleman .suffering from chronic cystitis and 
enlarged pro.state, obtained great benefit from one or two 
full doses of chloral daily. He was subject to suppression 
of urine, and at such times he complained of uncomfortable 
feelings after the medicine, with hot face, flushes of heat, 
etc., but as soon as the kidneys began to work this would 
pass away. The dose was increased to twenty-four grains. 
The speaker had used the drug frequently, but had never 
seen any bad effect when the kidneys were acting well. 

Dr. Charles K. Mills believed that an explanation of the 
unsatisfactory results reported may be found in the fact that 
there are two classes of nervous cases; in one there is 
cerebral anemia, in the other congestion ; in one the chloral 
does good, in the other not. He had found that where an 
idiosyncrasy against morphia existed, a previous dose of 
chloral would prevent any bad symptoms. 

Dr. R. A. Cleenian reported a case where a dose of chlora! 
always produced conjunctivitis in both eyes. 

Dr. M. O'Hara recommended chlojal as especially valu- 
able in relieving the cough of phthisis, giving at a dose four 
grains of chloral with five droi3s of laudanum, and one 
drachm of syrup of lactucarium. 

Dr. Laurence Turnbull thought that the chloral not only 
acted upon the conjunctival surface, but also upon the retina 
in certain cases, causing dimness of vision of a temporary 
(^liaracter. This effect could be avoided, in his opinion, by 
combining with the chloral a salt of potassa. In dis- 
eases of the kidney it cannot be readily eliminated, and its 
effect is more marked and continuous. This mav serve as 
an explanation of those cases where ordinary doses are fol- 
lowed by alarming symj^toms. 

THE USE OF CHLORAL IN ALCOHOLISM. 

Dr. Fiirstner, of Vienna, is ((uotcd by the London Medical 
Hccord, on this subject, as follows: — 

' ' In the first published cases of delirium tremens treated by 
chloral, its favorable action was not always very marked; 
sometimes its effect was temj^orary, sometimes altogether 
absent ; in some of the cases toxic symptoms were caused, and 
it soon became evident that the dose necessary to produce the 
desired result varied within verv wide limits. It must never 
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be fcirfjotten that niftny patients, when they first I'onn' iLiider 
treatment, stiil have a large quantity of uneliniinHietl alcohol 
in the system. Though the general symptomriof tleptesaion, 
caused by large doses of alcohol, are often not very marked 
in habitual tnpers, still the condition of the jmlse deserves 
theniost careful consideration in deciding the daseof chloral 
to be given. Certain patients, n(»t necessarily weak and 
emaciated, but apparently robust, muscular persons, often 
have a remarkably email, frequent, compressible, oeuaaion- 
ally irregular pulse, with great faintnesa of the heart sounds, 
and a less degree of motor restlessness than usual. The 
author hpa repeatedly satisfied himself by necropsies that 
these syniotoms are not due to any disease of the heart ; they 
must, therefore, have a central cause. Having repard to 
the facts that chloral has been proved experimentally to 
have, in large doses, a paralyzing action on the heart and 
vaso-motor centres, and that several published cases show 
that chloral has had a penncious effe'ct in alcoholisu), it is 
necessary to be most careful in the administration of chloral 
tn the cases just described. The author believes that cases 
of sudden death In delirium tremens, after the administra- 
tion of chloral, are to be explained by the combined cumu- 
lative action of alcohol and chloral upon the vital centres in 
the medulla. It may be urged against this theory that sud- 
den death is by no means uncommon in this disease, even 
when no chloral has been given ; Dr. Fiirsfner believes that 
in these cases the alcohol has, of itself, been sufficient to stay 
the functional activity of the vital centres; it is, therefore, 
most important not to increase this danger when it threat- 
ens, by administering chloral. All patients who, though 
apparently robust, have the small, frequent and compressi- 
ble pulse described above, without other complications, are 
treated by Fiirstner without chloral; they are secluded If 
they cannot be kept in a general ward, and small doses of 
wine and spirits are given with good results. 

IKTLUENCE OF CHLOEAL HYDRATE ON THE 
CIRCULATION OF THE FUNDUS OF THE EYE. 

Dr. I, H. Arbuckle ( Weel Hiding, Hitffland, Liinalic. Asy- 
lum Heportu," vol. v.) finds that the following substances — 

quoted by Blnger. Handhook pt Tberkpeall™, pftge 33J. 
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nieotia, ntropia, hyoscyaiiua, aconitla, nitrite of aiuyl, pnis- 
sic acid, strychnia, morphia, picrotosiue, hydrate or chloral 
— pushed even to a fatal doee, do not in any way aflfect the 
circulation of the funilUB of the eye. His obaervatioos were 
made on rabbits, and the resultB he obtained were, with re- 
spect to some of tbeae agents, confirmed by experiments on 
man. Hence thestatemeQt, hitherto generally received, that, 
the retinal circulation corresponds with the cerebral oircuI&- 
tion, chan)^ in one always implying changes in the other, 
must be accepted with caution. 



In a case seen reeentlj' by Dr. J. &Iilner Fothergill, of 
London, of complex lung and heart mischief, to which was 
added chloral poisoning, the good effects of strychnia, con- 
firming Dr. Liebreich's observations, were well marked. 
The patient was almost at once relieved from the attack of 
dyspncea, in the middle of the night, to which he bad long 
been subject. By the iwe of strychnia during the day, a 
narcotic piU at bed-time is often deprived of ita tendency to 
produce nocturnal dyspnoea. We might add that strychnia, 
in combination with ammonia and senega, might be found 
very useful in the after-treatment of congestion of the lungs, 
from the excessive use of sulphuric ether and alcohol; It is 
surely worthy of trial. 

Hydrate of chloral, when given in large doses, sometimes 
causes dangerous symptoms, followed by sudden death. 
Several instances are recorded of medical men who have 
taken it incautiously, and have died from its efitets ; two 
cases are reported in the Medical Times and Gazette, 1871, 
vol. i, p. 3G7, and of late they have become numerous.. The 
deaths have been sudden, and no remarkable symptoms 
have preceded dissolution, as observed by Dr. Taylor. The 
person baa passed at onee from sleep into death. One case 
proved suddenly fatal by causing paralysis of the heart {Lan- 
cet, 1871, vol. i, p. 440). "In the fatal cases which have 
occurred, the principal ajipearancet noted were congested 
state of the brain and its membranes." Doctors Taylor and 
Tuke have given it as their opinion, based upon one case, 
that the long-continued use of chloral might have produced 
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a diseased coudition uf the brain, which, by the sudden 
withdrawal of the narcotic, might have caused the accus- 
ation of murder (a man in a fit of passion, for some trivial 
cause throws a petroleum lamp at his wife, which ignites 
her dress, and. death is the result, by burning). I have 
directed the einiiloyment of chloral hydrate io solution in 
medicinal doses for one year as a sedative and narcotic, and 
the only disagreeable result complained of by the patient 
was that it causeti a hot feeling, with free perspiration, aa if 
she were ill a hot bath; it was withdrawn at the end of that 
time without producing the least disturbance of the brain, 
inflammation of the akin, or loss of memory or intelligence. 
We have had no fatal oases, therefore, I believe that other 
causes besides the hydrate of cliloral may have produced 
some of the recorded results. 

In the treatment of poisonous doses of the hydrate of chloral 
the stomach-pump should be used, and the stomach well 
washed out with a decoction, of green tea. The same treat- 
ment as for poisoning by opium ia indicated, i.e., employ the 
physiological antidotes, such aa atropia and strychnia in 
hypodermic injections of theyJs^ to ^ of a grain. Maintain 
artificial respiration for several hours. If necessary, employ 
thegalvanicorfaradayiccurrent. Administer for six or seven 
hours brandy and beef tea. In mucilage of gum acacia, per rec- 
tum. When consciousness returne, keep the patient moving, 
and apply flagellations and frictions to the body. When able 
to swallow give brandy, beef tea, coffee, eHferveseing drinks. 
The jiatient must be closely watched by an attendant. 

In cases of chronic poisoning by chloral;— First apply 
warmth, and furnish warm air. Second, sustain the body 
by an abundance of food, espeeially warm milk, with a 
little lime-water, and stimulante, say every two or three 
hours, one or two ouneea of brandy or whiskey to half a pint. 



(Mfyral in Traumatio Tetanus. — Cihloral has been found to 
be exceedingly valuable in relieving and curing eases of 
tetanus and trismus. There have been, up to Juno, 1879, 
forty-one cases of tetanus treated by this agent, in which 
there has been twenty-six recoveries, and fifteen deatlis. 
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Dr. O. Liebreichf states thiit chloral does not act by 
removing the cause of t^^tanus, but simply by counteracting 
its effects, and that its use must therefore lie persisted In, 
so long fis the niuseular spasm continues to recur. 

Chloral hydrnic in obstinate vomiting of pregnancy. — Dr. 
H. J. Robinson, of Jacksonville, Florida, writes to a friend of 
mine that he has used with success liydrate of chloral in 
two drachm doses, and repesited in an hour or two if neces- 
sary, in obstinate vomiting of pregnancy when the stomach 
e^iecteil everything, and sleep was almost impossible. It 
■ftiniishod relief and sleep for four to six hours, and was 
gratefully appreciated. It could be mixed with starch or 
guni water, so as to not irritate the living membrane of the 
bowels. 



■ Table In 
Indiana, 
t Berliner Woehensehrlrt, No. Ja, 1870. 
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Chloral in Eclampgia. — Dr. J. Masten,* of Whitfield, Penn- 
sylvania, reports a caee of eclampsia euccesfully treated 
with cliloral hypoderraically. He remarks: — 

' ' I found my patient with strong convutsive movements 
of the facia! muBcles and muscles of the extremities, and 
was informed by her attendants that this was the second, 
and a very severe convulsion. Failing Ut procure either 
chloroform or ether, I ,felt that I was in very close quarters, 
with a responsible and dangerous case on my hands, and 
that the pulse, which was very weak and fluttering, forbade 
the use of the lancet. 

"Being thrown entirely upon my own resources, and con- 
sidering myself justified in using any remedy that offered a 
hope of success, I immediately dissolved what I judged to 
be t£n grains of chloral hydrate in a small quantity of 
water, and injected it subcutaneously in the left leg. The 
convidsive movements soon leased, and I was gratilied 
beyond expression to see my patient liegin t« rally, although 
nearly half an hour passed before she could control the mus- 
cles of deglutition, after which I administered the chloral, 
in combination with bronnde of potash, about ten grains 
each, every hour. There was complete bhndness for over 
an hour, but no symptoine of a return of the conMjlsions 
until seven a. m., of the 24tb. She then informed me that 
the pain in her stomach was returning, and that she was 
getting blind again, precursor to a third convulsion. I 
commenced crowding the chloral and bromide, and the 
attack, was warded off. 

" There was no return of the convulsions, nor any symp- 
toms, after this period. It was not until three days aft«r 
confinement that she realized that her labor had taken 
place. I saw the patient on the second day of June, and 
found her getting along fully as well as in previous con- 
finements. 

I attribute the good results in this case to the prompt 
administration of the chloral hypodermicatly. I was unable 
to examine the urine for albumen, from the fact that, from 
the first convulsion until forty-eight hours after, there was 
complete suppression of urine." 

' Medical and Surgical Ruporter. 
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This agent baa been found useful in all general eonvnl- 
alona and Hpasmodic diaeaseH, which depend on direct dis- 
turbauee of the central nervous system, but is contra-indi- 
eated In hysterical convulsions, owing to the initial excite- 
ment which ia so often present. It is best to avoid it also, 
or give it with great caution. In ulcerations of the prima; 
via, in gouty etatea, in typhoid fever («ee our experiments), 
and in dlBturbances of the circulation. (Llebreich.) Chlo- 
ral hydrate should be given with great caution to patients 
with cardiac disease. (BoBenstein.) 

Fothergill points out the fact that in an antemic condition 
of the nervous centres chloral Is contra-indicated ; and Da 
Costa advises caution In fta administration, and remarks 
that " in cases of cardiac debility, and in dilation, or much 
obstruction of the heart, it is- generally contra-indicaf*d." 

A distinguished alienist, Dr. Given, who has a private 
Institution ("Burn-brae," Clifton, Delaware Co., Pa.) for the 
treatment of the insane, informs the writer that chloral hy- 
drate has been found by him very \'aluable in various forms 
ofinsanityin procuring Bleep and allaying ncrvouMajntation, 

Dr. Kcrlin, chief physician of the Training School for 
Feeble-Minded Children, at Media, Delaware Co., Pa., c-om- 
bines the chloral with broniide of potassium in chorea, epi- 
lepsy, and various forms of nervous disturbance in children, 
with the most happy reaulfs,— i.e., in procuring refreshing 



JieteTtlion of urine relieved by Chloral— Jit. Tldd reports 
the case of a young woman, in the ninth month of pr^- 
nancy, who bad not urinated 'for twenty-four hours, as a 
result of which the bladder was enormously distended. 
Catheterization was tried, but failed, in consequence of the 
swelling and of the deviation of the urethra. Puncture of 
the bladder was proposed, but the patient refused to consent 
to it. Ten grains of chloral were then ordered every half- 
hour. It produced a deep sleep, during which the patient 
passed unconsciously an enormous quantity of urine. The 
evacuation commenced five niinuteB after the second dose of 
the solution. The retention did not return, and seven days 
later the jiatient was delivered of a healthy <-hild.^ — Jour, rie 
Med. de Bordeaux. 

Chloral in ifigrainc.—Hr. Heure, in the Bull de T/icrnpcu- 



I 
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iigite, Btrongly recommends the adminiBt ration of chloral in 
enenui, on the occurrence of the paroxyeum of migraine, 
'having found It almost infallible, and exempt from the die- 
advantages attendant on other modes of giving ttiis sub- 
stance, and far preferable to the employment of morphia, 
quinine, etc., for the same purpose. He gives, according to 
the sex or robustness of the patient, from one and a half to 
three grammes in a glass of tepid water, the effect of the 
chloral being rendered still more prompt by the aildition of 
B tablespoonful of brandy. If a sense of burning in the 
.tectum isexcitedithis maybe prevented by adding the yolk 
of an egg, orbysobstituting tepid milts for the water. When, 
Bsinsomepersong, there is dlfBculty in retaining theenemata, 
the quantity of the liquid may be diminished, and a drop or 
two of laudanum Added. 

Chloral Hydrate in Chorea.— la the treatment of chorea 
Bleep is of the first importance, and it should lie quiet and 
long-continued. According to the most recent experience, 
hydrate of chloral has proved an extraordinarily valuable' 
remedy in the treatment of chorea, especially in cases where 
the violence of the jerkings interferes with sleep, or the 
Aleepis iteelf disturbed by spasms at night. If tlie intensity 
of the movements exhaust the patient at night, it Is well to 
a dose or two during the day, in onler to secure a few 
hours of sleep. This usually comes very speedily, aud the 
muscular disturbance is soon quieted. 

In conjunction with this remedy our best authorities ad- 
vise full doses of Fowler's solution' of arsenic. For many 
years it has been given with the best "efltet and with no bad 
consequences, double the doses mentioned in tbe text-books 
— namely, from five to eight drops of Fowler's arsenical 
solution for children from eight to ten years old, and from 
e,ight to twelve drops for adults, three times a day. It is 
best to give this preparation not by drops, bnt mixed witti 
aromatic water and syrup. 

Hypnotics and aniesthetics may be entirely dispensed with 
In slightand moderate eases of chorea, but they are of great 
value in extreme cases, where the excessive muscular res-i- 

(snesB and sleepleBsnesa threaten to exiiaustthe organism. 
Von Zieuissen* decidedly prefers chloral hydrate; it almost 
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always acts promptly and surely. By day or night a dose 
of from fifteen to eightj' grains is followed by quiet sleep 
and cessation of the muscular activity. 

Other authors have recommended chloral hydrate in se- 
vere eases, as ** Frerichs," ** Gairdner/' ** J. Russel,'' ** Bou- 
ehut and Verdalle." 

*' Gairdner " saw a case of chorea in a girl of eight years, 
who took by mistake a dose of sixty instead of thirty grains 
of chloral hydrate, and after recovery from her intoxication 
was found to have entirely lost her chorea. **Frerich8" 
gave it in the dose of eighty grains to a male of seventeen 
years with severe chorea. The result was a refreshing sleep 
of five hours. ** Russell " obtained good results in the fifth 
month of pregnancy, after bromide of potassium had been 
given in large doses without success. ** Bouchut's '* patient 
of fourteen and a half years, with chorea and dementia, took 
forty-five grains a day for twenty-seven days, making in all 
somewhat over two and a half ounces, spent almost the 
whole time in sleep, and suffered no visible bad results from 
the chloral. Improvement appeared from the fifth day of 
the use of the chloral, and the case was complete on the 
twenty-eighth day. ** Verdalle's " patient of eleven took 
very nearly three ounces in fifteen days. The improvement 
began to appear on the first day the medicine was given, or 
the fourteenth of the disease. In certain forms of chorea, 
either associated with or depending upon a rheumatism or 
tuberculosis, benefits have been derived by associating the 
hydrate of chloral with actecca racemossa in the form of 
tincture, fifteen mimims ter a die. 

Chorea treated successfully by injections of hydrate of chUy- 
ral^ by Drs. Ooltzand Auger ^ after eserine and subcutaneous 
injections of morphia had been tried, — This drug cannot be 
employed subcutaneously, owing to its tendency to produce 
locarirritation, whilst when given in the form of mixture 
or syrup it occasions nausea. When introduced into the 
large intestines it does not produce any remarkable sensa- 
tion of burning, or any secondary symptoms. They com- 
menced with the administration of forty-five grains of chlo- 
ral twice a day in the form of enemata. Only slight improve- 
ment occurred at first, and they increased the dose to sixty 
grains twice a day. Under this treatment, complete recov- 
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ery, ■which was not followed by any relapse, took plar-e in 
flfteen days.* 

Uie of Chloral in IJiphihfHa. — Dr. Rokitanaky (Medidn- 
isclw-Chlrvrgiiche Sandschmi, Xoveniber, 1878) lias used 
fifty ]}er <^eat. solution of chloral in three cases of diphtheria 
■which had resisted the usual remedies, such as salicylic acid, 
carbolic acid, et-c., and fvery time with the same results. 
The solution was applied eveiy half hour with a caniel'9 
hair brush, and caused but very little pain except in one 
case, where the tongue was thickly covered with a layer 
of dlphtheretic matter. 

jAfter the solution had been applied three times, — i.e., one 
hour and a half after the first application — large pieces of 
membrane could be easily removed with the bruah. The 
underijiiig portion of the mucoua niem.brane was red, and 
covered with fine granulations. As soon as the nomial 
tissue could be seen, weaker solutions of chloral were grad- 
ually used, during the week, at the end of which the pa- 
tients entirely recovered. — London Medical Hecord Dccem- 
I ber 15, 1878. 

I LOCAL AN.ESTHETIC APPLICATION OF HV- 

F DRATB OF CHLORAL. 

Camjihor and chloral when niLxed in equal parts form a 
thick oleaginous and tnuisparent liquid which, according to 
Prof. Howeil of this city, is one of the best local aneesthet- 
ics he has ever employed. I have made this beautiful pre- 

_ ^ration, and have made numerous satisfactory experiments 

I with it in reheving pain when applied locaUy. 

Dr. Wm. J. Tocher recommends the following tor a cam- 
phor-chloral liniment, which has a powerful anti-neuralgic 
action : Chlonil hydrate and camphor, of each one ounce ; 
glycerine six ounces. Powder the camphor, using a few 
drops of rectified spirits, mix with the chloral and allow to 

h ^tand until the mixture becomes liquid, adding glycerine.f 

CHLORAL AS A COUNTER-IRRITANT. 

Among the many uses to which chloral has been put, we 

have not met before with the following from the Hutletin 



230 ARTIFICIAL ANAESTHESIA. 

Therapeutique : Made into a mass with gum tragacanth, 
spread on a paper and applied to the skin, it will produce a 
blister without pain ; applied as powder on cotton, it causes 
a painful burning sensation. By the former method a por- 
tion is absorbed and the patient falls asleep. Its action is 
not so uniform as cantharides, but as a mild visicant, or an 
agreeable revulsive, the writer would recommend such chlo- 
ral paper to physicians, the more so as it will keep for 
months without losing its activity, if well prepared. 

BUTYLCHLORAL HYDRATE. 

When I described this agent in my first edition, it was 
termed croton-chloralj but since ( 1875) it has been determined 
that it is trichlorbutylaldehyd^ which is butylaldehyd 
C4HgO, with 8H replaced by 3C1. The hydrate contains a 
little over nine per cent, of water. It is prepared by passing 
chlorine gas into acetic aldehyd placed in a refrigerating 
mixture, dissolving the dry mass, after distillation, in hot 
water, allowing it to crystallize. It crystallizes from tii^ 
water in thin white scales of a silky lustre, is freely soluble 
in alcohol and hot water, but not soluble in cold water. 
The alkalies decompose it. 

Administered to animals, it produces anaesthesia with 
some degree of excitement. If the dose be large, it destroys 
the animal by arresting the action of the heart. ^ In man 
it produces anaesthesia, sleep, and relief of pain in doses of 
from ten to thirty grains, the sensibility of the skin of the 
face being first affected, and then the lower extremities, 
followed by sleep which is deep and lasting, if not disturbed, 
for two hours. 

Its taste is like chloral hydrate, acid and disagreeable, 
leaving its impression on the throat, and is not to be disguised. 
It has received a reputation for the cure of neuralgia of the 
fifth pair, and especially in that most painful form, tie 
douloureux. It has no advantages in other forms of neural- 
gia, insomnia, nervous headache, or as a palliative in dys- 
menorrhoeal neuralgia over the hydrate of chloral. It is 
very difficult to obtain it pure. By some good authorities it 
is stated to be entirely unsatisfactory in its results, having 
produced in their hands excitement, irritation of the throat, 
nausea, and vomiting. 
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Dr. Oscar Liebreieh, who introduefld this valuable agent 
into the service of medicine, has made a series of experi- 
ments with butylchloral upon rabbits and the human sub- 
ject, which are reported in the Centralbl. /. d. Med. ffiw- 
setigoh. This dlstiBguished authority found that in animals 
it produced anieBthesia of the head without lows of sensibility 
of tht' rest of the iKMly ; and^ln man anastbesia of the ifth 
nerve only. 

To a child aged four and a half years, after trials had been 
made with smaller doses, 2.5 grm. of butychloral were given 
in sweetened water. It soon fell into a sleep, from which it 
could be aroused by pinching its arms, falling again into 
slumber as soon a« the irritation ceased. IrrilAtion of the 
cornea, however, had noeffect, and it appeared to Le entirely 
without Hensation. Tliia want of sensibility wa^! noticed 
even when the child was roused from sleep; but the nasal 
mucous membrane, on the^other hand, was sensitive. To 
lunatics five grm. were given, and sleep, with anresthesla, 
produced while the patients remained seated upon their 
chairs, to such an extent were the sensibility and reflex 
irritability of the body maintained. Contrary to expectation , 
thiH remedy has afforded but slight relief in cases of tic dou- 
loureux, but he recommends it as affording temporary 
relief in trigeinminal neuralgia. 

In the transactions of Medical Society of the State of 
Pennsylvania, vol. xil, part i, 1878, in the report of Com- 
mittee of Revision of the U. B. Pharmaoopeea, " Croton 
Chloral" through Dr. H. H. Smith, was not recommended 
fbr introduotiou into the list of therapeutic agentj). We are 
of the opinion that "croton chloral" has been hastily de- 
nounced because most of the dnig used must have been 
impure to have caused all that is charged against it. 

Ringer* says croton chloral is, perhaps, the mort efficacious 
remedy in facial neuralgia. In neuralgia due to carious 
teeth, in facial neuralgia in old people, in whom the disease 
is most obstinate and severe, it in alike beneficial. 
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CHAPTER VIII. 

Inhalers of Hawksley, Hearn, Cheatham, Lente, Allis, Morgan, Rich- 
ardson, Augrove, and Clover for ether. Inhalers of Allis and Skin- 
ner for chloroform. Inhaler of Thomas for nitrous oxide gas. In- 
halers of J. F. Clover, F. R. C. S., and Codman & Shurtleff for nitrous 
oxide gas and ether. Bonwill method of ansesthesia by rapid respi- 
rations. 

Most of the inhalers in use are made with the object of 
heating the ansesthetic used, to furnish a large evaporating 
surface or to serve the purpose of allowiujo: an adniixture of 
atmospheric air with the gas or liciuid to be inhaled. 

HAWKSLEY INHALER. 

It consists of "a glass vessel capable of holding ten 
ounces of ether, with an inlet valve for air, and its 
sliding tube is graduated in ounces for the purpose of 
measuring the quantity of ether consumed. A pipe con- 
veys the vapor to the face-piece, the edge of which is sur- 
rounded by a water cushion to secure exact adaptation. 
There is also a shutter valve for regulating the admission of 
air, either at the beginning of an operation or during its 
course. It has also an additional pipe, furnished with a 
valve, which conveys the expired vapor to the floor." This 
latter is a useful addition, when employed in a hospital 
where a large number of patients are to be etherized in suc- 
cession, so that the ether is not diffused in the air around 
the operator. When in use, the vessel in which the ether 
is contained is immersed in water, heated to 100°, which 
promotes a more rapid and equable evaporation of the ether. 
" Ether boils at about 90° ; but before the quantity contained 
in the vessel has reached that point, the temperature of the 
surrounding water will have fallen." This is a valuable 
inhaler; it is too complicated for every-day use by the 
physician or surgeon, but will be found very useful in large 
hospitals, and cause a great saving in the amount of ether 
employed. 

In the most recent ether inhaler invented by a gentleman 
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of grt'at praptit-al experience, it hftfi two most positive 
advantAges; there is no waste of ether or diffusion in the 
room; second, the eloth can be removed and the water 
preBse<l out of it, and again em.ployed, being free from all 
moietiire and cariionic acid. 

HBARN'S ETHER INHALER 



Ib named after its i 
city, «"ho has had an 
tion of anEesthetifS. 




■eiitor, Dr. JoHeph W. Hearji, of thia 
(tended experience in the administra- 
The inhaler, Fig. 15, 
has its outer ease A made 
if thin sheet metal, hav- 
ing the lower edge, which, 
comes in contflct with the 
.face, t-overed with rub- 
ber. 
Inside of this case a 



Qofw 



e gauze B U 



titted, which c 
posite the lower joint, as 
(^ at A. 

The lint or eant^m flan- 
nel upon which the ether 
la poured ie shown fit C, 
and is held in place be- 
tween the wire gauze 
B screen B and the funnel 
'-Ijaped top D, 

The object of this in- 
lialer ia to furnish an 
iudiluted ether vapor, 
iiid prevent, as it should 
\hen ether is uaetl. the 
Ii.atiente inhaling thesur- 
A rounding atmtisphere. 
The time required to pro- 
duce complete ana'sthe- 
Mia, in ordinarj' cases, is 
from live to eight jnin- 

nf the inhaler U economy ; it rarely re- 
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quiring more thru two or three ounces of ether to produce ' 
the full eifec-t, for which reaaou it is especially adapted to 
hospital use. The apparatus, by confining the ether vapor, 
preyents in a great degree the impregnation of the atmos- 
phere in the room." If the patient needs air the inhaler 
canbewithdrawn between everyaecond or third inspiration. 
Almost all American surgeons employ ether in the varioufl 
operations, even for the most delicate, viz., on the eye and 
ear. In Great Britain and Ireland, the surgeons for a time 
employed chloroform to the almost entire exclusion of ether, 
but within the last few years the subject of the greater dan- 
ger in the use of chloroform has excited much attention, 
and many of them have changed their views, especially since 
the ^'iait of Dr. B. J. Jeffries, of Boston, Massachusetts, 

CHEATHAM'S ETHER INHALEB. 
Thia operates by replenishing the evaporating sur&ce 
without removing it ii«m the face. A patient cannot be 
etherized as quickly with it as with the common cone, but 
with much less ether, and by it you avoid the disagreeable 
effects of having the ether permeating every part of the office 
or house in which it is used. Ita convenience of application 
is also quite obvious. The ease wltli which the face-piece 
(being paper) can be removed immediately after use and 
thrown away is, I think, a strong recommendation in ita 

The apparatus consists of a tin cup (Fig. 16, A) holding in 




the inside a sponge as an evaporating surface, and con- 
nected from the top by rubber tubing with the bottle tjiat 
contains the ansesthettc. This tube has attached to tta dj^ 
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tal end a cap D, that will fit over the neck of almost any 
bottle, thus doing away with Leote's graduated bottle. 

Mode of using the Inhaler.— Make a coue of paper, cut 
the top off, so when the tin cup, A, is slipped inside the top 
of the cup it -will protrude a line or two from the top of 
cone. Place tin cup, B, over both cup and cone, screw it 
down tightly by means of nut, C, and you have the cone 
held tightly. Attach tube to top of cup, and the apparatus 
ia complete. The smaller the cone, the more quickly you 
can get the patient under the influence of the aneesthetic. 
I would surest after the cone is in position, the bottom 
should be trimmed, leaving a part of it (we shall call it the 
back part) that is intended to go over the chin, three inches 
longer than the cup, and sloping forwards and upwards, 
leaving the front part, intended to go over the nose, about 
an inch longer than cup. E gives an inside view of cup. A.* 

DR. LENTE'e ETHER INHALER. 

As early as 1866, Dr. Lente invented a form of inhaler, but 
■which has recently been modified. See Fig. 17. The pres- 
ent improved instrument re 
sembles verj much the fate- 
piece of ""Walden burg's ap- 
paratus for the inhalation of 
condensed and rarefied an 
The idea of using sheet brass 
and the india rubber air 
cushion was taken from it 
The air-cushion howe\ir 
proved a fall ure, and the in^ f n 
■ torsubstltutedbairforstuffang 
the cushion nhich he states 
retains sufficient of its rotund 
ity to fit the face air tight 

Mode of employing thw form ~ Fig.n. 

of Inhaler.— A piece of sheet lint is stufl'ed into the cone, a 
piece of wire or whalebone la slipped in, so as to keep the 
lint in place and prevent its touching the face. The lint ia 

•These various, forms of Inhalers are mnde by 8. S.White.Snowdeo, 
Gemrlg, or Kolbe, Instrument makers, of this city ; also, George Tle- 
mann A Co., of New York, and by Codmnn & Shurtlifl, of Boaloi 
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eaturated with ether ami placed over the face. Thert- is an 
opening, fitted with a cork stopper at the apex, large enough 
to admit air. This is UBually closed, but if it ie found 
necessary, the stopper can be removed. The ether can be 
potired in at thiu opening without removing the a]>pamtU3 
IVom the patient's face. Its eleanlineas is perfect, as a dif- 
ferent p'ece of r t fthl tic ein| 1 ^ ed each tin e 
ALIIb IMVHO\ FD FTHFR TNHiLFR 
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We present below cuts of the apparatus of Dr. Allia for 
the administration of ether. This instrument baa been in 
use in the United States and Europe for the past four years, 
and may be said to have won a place among the standard 
Instruments. 

This and the following cuts are two-thirds the alv-e of the 
manufactured instrument 

The instrument was first C'^hibited before tht Philadel 
phia coontj Medical Society on October 14th lb"4 and de- 
scribed in a paper upon anffisthetica published in the Phila- 
delphia Medical Twui No 162 It la now made aimpler 
and 'ftronger than fhf first that were offered to the jirofes 




Deiipription of the Inhaler. — It consists of a metallic frame 
\ miffidently large to cover the lower part of the face. The 
■liftra are nearly a quarter of an inch broad, leaving a quar- 
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ter of ail inch between each and its fellow. The spaces are 
a punch, which removes a section from a solid 
sheet of metal. It will thua be seen that there can be no 
danger of the bars giving naj aa thej would were thev 
soldered upon a band. 

In Fig, 20 we reproduce Fig 19 « ith a bandage partly 
laced between the bars It has been passed from side ti> 





Fig 

side dividing the iniftrument into parallel hections. On 
the light a part of the bandage may he seen rolled up. 
■\\ lien the bandage has been passed between all the bare, 
and the hood or eo\er put on (Figs IS and 21), one can look 
;h the instrument from end to end, as there ia a space 
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of nearly a quarter of an iaeh between the several eectionB 
of the bandage. 

The advantages of thia mode of conetmction are: — 

Ist. It givea the patient (Fig. 21) the freest access of air. 
It is a mistake to think that air must be excluded. All that 
is necessary is that thf. air should be aaturated with the va- 
por of ether. 

2d. It aiflTords a series of thin surfaces upon which the 
ether can be poured, and from which it wOl almost instantly 
evaporate. In this reepecf: it differs from the sponge, which 
retains the ether in a fluid state much longer. Should the 
bandage become soiled a new one can be inserted in a few 
minutes. 

3^. By leaving the instrument open at the top, the sup- 
ply can be kept up constantly if desired ; and as ether vapor 
U heavier than air, there is no loss by not covering it. The 
top should never be covered. 

Mode of using the Inhaler :— 

Ist. Place a towel beneath the chin of the patient, as 
«xperlence has taught that a towel should always be within 
reach in administering ancesthetics. 

2d. Place the instrument over the face, covering the nose 
and chin, and let the patient breathe through it before any 
ether is applied. This will convince him that he is not to 
be deprived of air. 

3d. Begin with, literally, a few drops of etjier ; this will 
not irritate the larynx. Add, in a few seconds, a few drops 
more, and aa soon as the patient is tolerant of the vapor, 
Increase it gradually to its fullest effect.* 

4th, When the patient is fully influenced it is well to add 
a few drops at short intervals, and thus keep up a gradual 
aneesthetio efl'ect. 

The advantages of the Inhaler : — 

Ist. It preaenta a large surface for the liberation of ether 

Nom.— A draw slip Is ftirnlalied with each InBtrnment,— the BUg- 
Keatlon of Dr. "W.W. Keen. Bni^eon ta St. Mary'a HOEpltal. This pre- 
vent^ the bandage n-oiu being isoi led , eDd cati Hseir be changed In t\ 

• When the ofTect of the nnffisthctlc IB apparent, a, single layrr of a, 
coarse towel may be laid over the nose nnd inontli,aDd the IkeUu- 
meiit replaced. This la a wlee precsullon against Tomltlne or spit- 
ting. 
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vapor. The )inrtitions are made of thin baodiige, anil the 
air comingto both sides ofeachlayer,setR the ether vapor free 
more rapidly than is possible in the use of a tnwel or sponge. 

2d. It is open at the top, and etlier can be added con- 
stantly if desired, and in hhi all .quanti ties, without remor- 
Ing from the face. The aporige and towei both require re- 
moval, and the ether is usually poured on them iu quantities. 

3d. The ether vapor falls by its weight, as It Is beavier 
than the air; and as the instrument flte the face the patient 
gete the full advantage of it. 

4th. It does not cover the patient's eyes, does not terrify 
him, and he often piinHen under ita iiitluence without a 
struggle. 




3th. By its proper use tlie laryngeal irritiition may be 
wholly avoided, the antesthetic effect as eaaily gajned as is 
posaible with the use of ether, a great economy of etlier and 
great comfort to the patient.'; 

Dr. G. H. Coburn, late i-esident physician of Howard Hoa- 
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pital, carefully recorded all the cases, at my request, occur- 
ring during tlie years 1875-6, iu whicli tiiia form of Allis' 
Inhaler was employed iu the various sui^cal operations 
performed in the institution. It was found by him that the 
shortest time required to produce complete antesthesia in a 
young female patient was three minutes, and the amount of 
ether employed 'was only one fluid ounce. The longest 
period required iu an adult female was seven minuter, and 
the amount of etlier used two ounces and a half. The doc- 
tor did not notice in any of the cases but slight redness of 
the eyes. In a few instances there was a hysterical ten- 
dency among the females. If solid food had been taken, 
vomiting would follow, but aft«r liquid or light forma of 
nourishment, vomiting was very rare, not more than one in 
fifty cases. In temperate males the time for full aiiiusthe- 
Bla was from five and a half to eight minutes. Ether eon- 
BOmed, minimum quantity two ounces, maximum, three 
'.ounces. 

The objections to this form of apparatus are r — 

Ist. ThattheexhaJedvaporisnotconveyed to the floor, but 
Is diffused in the air, to be breathed by the operator and his 
assistants. For a single operation, this is not of much im- 
portance, but where therearea number of cases the arraJige- 
ment Is not conducive to the comfort of the operator. 

2d. The bandage of muslin across the bottom becomes 
clogged with moisture and saliva, and at times by discharges 
from the stomach, and cannot be so readily removed. 

3d. Owing to the peculiar ari'angement of the muslin 
strips, it is tedious when it is required for a number of 
patients to remove or replace them. 

In a conversation with Dr. Allis, he stated that he con- 
sidered tbe chief merit of his instrument was, that It 
thoroughly and instantaneously liberated the ether, and 
that while there was not the least impediment to respiration, 
„yet all the air was impregnated with the amestfaetic. 
' Neither ether nor chloroform can be inhaled in the pure 
state. 

It Is always atmospheric air. Impregnated with the anees- 
thetic, that sustains life and produces aniesthesia. 

The expression "give him nothing but ether, exclude the 
til," are only relative terms; Ihey uimply raeaa mturale the 
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air d8 much as possible with the ether. Permit the patient 
to have 710 fresh air^ but compel him to breathe air charged 
with ether. 

Now, in AUis* apparatus there is no chance for the ether 
to remain in its fluid state, but exposed &a it is on a thin 
stratum of muslin it yields its anaesthetic principle promptly. 

When he first employed his instrument, bystanders would 
suggest that it be closed at the top, so as to permit no escape 
of ether. 

This will show that the true laws of ether were overlooked ; 
ether- vapor, while it will difluse itself throughout an entire 
room, is of greater specific gravity than atmospheric air and 
tends to the floor. 

To close this apparatus at the top, would necessitate in- 
gress of air at the part surrounding the mouth, for air must 
be admitted. 

If it be excluded at the bottom and left open at the top, 
the advantage of having a constant supply of ether drop- 
ping upon the folds is very great. 

Some suggested that the frozen moist vapor that is seen 
at the top of the instrument indicates a waste of ether, but 
the small quantity used and the rapidity with which anses- 
thesia can be effected, are complete refutations of this. 

The untidiness can be entirely avoided with a little care. 

The late Dr. Morgan, of Dublin, has comparatively tested 
the cone and sponge with the inhaler, and finds that the 
time is not only much longer in the first form of apparatus, 
but the effects also far less satisfactory both as to the tem- 
porary and after condition of the patient. 

Mr. Morgan, Surgical Registrar at St. George^s Hospital, 
London, has suggested a modification of the felt cone ordi- 
Etarily in use in this and other hospiitals in England. 

'' The instrument consists of a cone of felt, in the apex of 
which a piece of sponge is fixed, on which the ether is 
poured. This is fitted into a case of metal surrounded by an 
outer one of similar shape, but sufiiciently large to leave a 
space between them through which the expired air can 
freely circulate before it escapes. There are two valves, 
acting in opposite directions ; one admitting the air, w^hich 
passes through the sponge moistened with ether ; the other, 
through which it escapes into the chamber between the two 
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metal cones. The close application of the instrumenl to the 
face is secured by means of the India-rubber cushion, which 
is filled with air by the tap, so that all the air inspired must 
pass through the valve. The warmth produced by the air 
which circulates between the two cones prevents the ether 
on the sponge from freezing, and the vapor which escapes is 
carried off by a tube to any distance which may be desired. 
The quantity o£ ether required in this apparatus is much 
smaller than in the ordinary cone; and the advantage it 
thus posaesaes, as well as the safety and freedom, from ether- 
vapor obtained by the administrator, render it superior to 
other similar apparatus. Several American surgeons, whose 
knowledgeandexperienceof ether are generally recognized, 
have espreased considerable approbation of this invention. 
It la manufactured and sold by Messrs. Blaise & Co., 67 St. 
James Street." 

The following results* were obtained by the use of Mor- 
gan's inhaler ; — 

REPORT OF EXPERIMENTS WITH ETHER IX TWEKTY-SIX 
CASES, f 
Sbortest tlmo talten toplncon patient under tlio 

an [esthetic Influence, S mln. 30 tiuconds. 

LoogeBt time, 2J " ■' 

Aveiuge time 8 " 10 

Avemge time under influence, IB ■' a " 

Smallest quantity of ether lined in one cane, . 2 ounces A drachms. 

Average, 5 " I " 

Vomiting occurred iu eleven cases during or ufter the ad- 
ministration of the drug. Eseitement occurred in seven 
cases to a marked degree during or after admiuistrution of 
the drug. (Does our experimenter mean resistance ae ex- 
dtement, or, if in a female, as hysterical excitement?) The 
tinie^thetic was invariably given on an empty stomach. The 
ether was given by Morgan's inhaler. Ether was analyzed 
and found to be perfectly pure, s. g. 720.2 at fi4° F. 

■ Tboae who have used both theEngllsh and American ether*; state 
' tbat the Ibrmer given Ibbb ravorable results tlian oar wushed ether, 
Bther fortior, U. 9. P. 

T By 8Urgeon-MnjQrrorter,Ass!!tQnlProreFiBororMilitary Surgery. 
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ETHER INHALER OF DR. RICHARDSON. 

In 1873 Dr. B. WilUs Richardson,* of Dublin, designed 
and employed a simple form of ether inhaler for use in hos- 
pital practice. The ether box, of metal, has a capacity of 
three ounces, with an oval air-opening half an inch long, 
and about an eighth of an inch from its upper margin. By 
rotating the lid, which has a similar shaped opening in its 
side, the admission of air can be easily regulated. At the 
beginning of the inhalation, the inner opening may be fully 
exposed and gradually covered. The ether box communi- 
cates with the face piece by means of a tube an inch in 
length and one inch and a half in diameter, the ether-box 
opening of the tube being two-thirds closed by a fixed 
diaphragm. This prevents the fluid ether from passing into 
the tube when the patient is in the horizontal position. 
The face-piece opening of the tube has a diameter of one 
inch. The tube itself, in order to increase the evaporating 
surface, should be nearly filled with soft cotton candlewick, 
having, when in use, one end submerged in the fluid ether. 
The inhaler may be made of silvered copper or of block tin, 
but the margin of face-piece should be formed of flexible 
metal and covered with morocco leather. 

" This inhaler the inventor states to be simple in form and 
moderate in price, and designed as a substitute for the towel 
and sponge, in the use of which there is much waste of 
etlier, a matter in hospital economy that may be of some 
importance." 

Dr. Richardson has employed and prefers anhydrous sul- 
pliuric ether, because it was found to produce the most 
rapid anresthesia. 

DR. ANGROVE'S HANDY ETHER INHALER.f 

Tills gentleman states that in England there is a great 
want felt just at present for an effective, handy and cheap 
inhaler. He has endeavored to supply this want. His 
inhaler ** oonsists of a cylinder, on which fits, by a bayonet 



♦ PostMMptiou and illustmtion of an ether inhaler, etc. By B. W. 
Ulohanlson, F.K.r.S.l. John Falconer, Dublin, 1873. 

t Tho aoscription of a handy ether inhaler. By W. T. Angrove, 
HousoSur>iv»on to tho Yarmouth Hospital. " London Lancet," March, 

ISTT. p. 1J3. 
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joint, a cap, around the rira of ichich are attaclied several 
stout wires. The top of the cap is perforated with holes, 
and through the middle is inserted a long metal tube reach- 
ing nearly to the bottom of tbe cylinder. One end of an 
sir-tight Bilk reservoir is fastened to the cap, and the other 
to the l^exible tube, which is also attached to the mouth- 
piece. The flexible tube runs through the reservoir, and is 
directly coiinected with the metal tube. The inside of the 
cylinder is lined with felt, and a couple of turns of the same 
material are wound round the wires, thus presenting three 
surfaces for the evaporation of the ether. Having filled the 
reservoir with air, an ounce of ether is poured into the 
cylinder through the nozzle; this diflflises itself all over the 
feit. The mouth -piece is then applied to a patient; he is 
told to ' draw in his breath ; ' tlie vapor he inspires comes 
from the reservoir, passes tlirough the holes in the cap, over 
the evaporating surfaces of felt, and up through tlie whole 
length of tube; he expires the same vapor which passes 
bacli to the reservoir, and becomes re-charged with ether 
during the next inspiration. The inventor further states 
he has completely anresthetized several individual patlenta 
in a little over one minute, one in forty seconds. An ounce 
of ether is sufficient to keep a patient about ten minutes." 

The cylinder is Ave inches high and three in diameter. 
The reservoir holds about a pint and a half. The length of 
the lube can be made according to tast«. To show that 
they are still at sea in England in regard to ether inhalers, 
I will conclude this part of my subject by giving a descrip- 
tion of one of the latest invented, from the Britifh Medical 
Journal. 



" In the Enf'ah Medical Journal of July loth, 1876, I de- 
scribed an apparatus for giving laughing gas and ether se]}- 
arateiy or combined. Experience in more than three thou- 
sand cases in which I have used it convinces me that the 
administration of ether may be made far less unpleasant to 
the patient, and equally effective and safe, by flrst giving 
enough gas to render the patient unconscious of its taste. 

" The arrangement of the apparatus enables one to cause 
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the patient to breathe, directly into and out of a bag, or 
partly or entirely through a vessel containing liquid ether. 
Even without gas, it is very efficient, inasmuch as it gives 
the power of varying and of sustaining the strength of the 
vapor. I have used it a great many times without gas, and 
find it as safe as any other way of giving ether, whilst the 
risk of coughing and sickness is much lessened. 

'' The plan of excluding fresh air until insensibility has 
been induced, and admitting it very sparingly afterw^ards, 
has now been extensively tried in various ways, and, so far 
as I know, it is practically free from the danger of causing 
serious obstruction to the pulmonary circulation and over- 
distention of the right cavities of the heart. Of course, air 
cannot be indefinitely excluded, but the pulse and respira- 
tion give timely notice when air is required. A single arti- 
ficial respiration of fresh air in these cases aflTords more re- 
lief than several such respirations when the apnoea has 
resulted from an overdose of ether or chloroform. The 
reason for this is, that in the former case the symptoms 
depend chiefly on the want of oxygen, and in the latter 
upon the presence of a substance which has not only en- 
tered the blood, but has penetrated the tissues of the body. 
If the apparatus be overheated, or if the ether be turned on 
too quickly, the ordinary coughing and struggling would, 
of course, be produced. The apparatus, however, requires 
a little more attention to temperature and other details, and 
is rather too complicated for general use. I have made 
several attempts to avoid the necessity of warming it. This 
can be effected by having the ether vessel surrounded by a 
larger quantity of water at the ordinary temperature, but 
then the size and weight of the inhaler becomes objection- 
able. Better success attended modifications of the instru- 
ment having the ether vessel placed close against the face- 
piece, so as to receive more warmth from the patient's breath 
and from the hand of the administrator. 

" I am greatly indebted to Messrs. Mayer and Meltzer for 
their patience and ingenuity in carrying out my idea.s, and 
my present object is to call attention to a portable regulating 
inhaler made by them. Its advantages are these : 1. It has 
no valves ; 2. It supplies the vapor so gradually that pa- 
tients breathe quietly ; 3. It produces sleep in two minutes • 
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4. It does not require fresh ether during the continuance of 
an operation ; 5. The recovery from a short operation is 
more speedy than with most other inhalers ; G. It does not 
need to be wanned before it is used ; 7. No sponge or feJt is 
required ; 8. Ether left in the inhaler can be saved for an- 
other time. 

"The face-piece is edged with an air-cushion. The ether 
vessel and water chamber rotate upon the mouth of the 
face-piece. When the instrument is first applied, the stop- 
per should be towards the patients forehead, and now he 
breathes in and out of the hag directly. Ah tiie ether vessel 
is turned round, the air Is obliged to enter the ether chAm- 
ber and pass through it before It reaches tliebag; and when 
the vessel is turned half round, so that the stopper ia oppo- 
site the patient's chin, all the air going in and out of the 
bag must pass through the ether vessel. Two ounces of 
ether (apecifie gravity 735) are enough for a long operation. 
TTeually an ounce and a half is the proper charge. The 
opening for supplying the ether ia arranged to prevent an 
excessive quantity being supplied, but to guard ag^'n^I' tlie 
possibility of a few drops escaping through the inner open- 
ings, there are two recesses made to catch them, and pre- 
vent the liquid ether from reaching the patient's lips. 

" The ether vessel is spherical in shape, and one half is 
surrounded by a closed wat«r compartraent to prevent the 
ether from becoming too told. The bag need not be m.uch 
distended when in use, and can be kept on one side so as 
not to obstruct the light in operations on the eye. The in- 
strument is intended for giving ether without gas, hut by 
connecting the bag with a supply of nitrous oxide, it forms 
a tolerably efficient substitute for the gas and ether Inhaler 
above mentioned." 

CHLOROFORM INHALERS. 

A simple form of inhaler for the administration of chlo- 
roform, deviswl by Dr. AUia, of this city.* See Fig. 22. 

" It consists merely of two tin cones soldereil apex to apex, 
with a tube projecting from the upper or receiving cone 
into the lower. Around the ba,ae of the larger cone a piece 

• PLUaUelphla Medloul Times. So. 182. 
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Fig. 22. 



of linen is tied. When the instrument is to be used, a 
towel is properly folded and pinned around the larger cone, 
presenting, when complete, a cone of sufficient size to cover 
neatly the mouth and nose. 

" Tliis cannot be called an inhaler with any more propri- 
ety than can a towel or a napkin; but 
while it resembles the latter in principle, 
it has in practice very many and import- 
ant advantages. 

'* 1. The chloroform falls through the 
tube upon a single layer of linen to both 
sides of which the air has ready access, 
and is accordingly instantly evaporated. 

** 2. Every drop is conveyed to the pa- 
tient. 

*'3. A few drops at a time ure all that 
are ever required, and all the patient can 
breathe with comfort. 

** 4. The dropping may be more or less constant, as the 
instrument need not be removed from the face, and by 
means of a * dropper * (see Fig. 21), the operator can gauge 
the amount to the necessities of the case. 

** 5. The anaesthetic influence is gained gradually, imper- 
ceptibly and rapidly, and with a minimum amount of chlo- 
roform. I seldom use more than a drachm and a half in 
adults. 

**6. As only a few drops need be added at a time, the 
danger must be far less than when an indefinite quantity 
is poured on from a bottle at once. 

" 7. There is no exclusion of the air, but the air that is 
breathed is impregnated with a fresh supply of chloroform. 

*' 8. The time consumed is usually from three to tea 
minutes. 

"9. The influence once obtained may be easily main- 
tained. 

*' We have used this repeatedly for nearly four years, and 
have found it all that we could desire. 

'* It is exceedingly convenient as a frame work about 
which to pin the towel, and as a receiver of the chloroform, 
and so simple in construction that any tinsmith could make 
or repair it should it be broken." 
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Tliia conBiata of a wire frame (like those employed iu Ger- 
many); it is in the form of a scoop net, ■which, ■when in use, 
is covered with a thin flannel or domette drawn tight. 
There is an accompanying green glass bottle for the chloro- 
form, with a stopper and cap, and on removal of which a 
tubular stopper is fitted so as to use it for a dropper. 

J>irecHfm>i for ai^uslmg.—Adiiist the domette cover by 
passing the handle of the inhaler through the slit up to the 
hinge; then draw the India-rubber opening over the wire 
&amc, keeping the side on which the facial or horizuntat 
wire is, looking upwards. 

Adjust the horizontal or facial wire (under the domette), 
and keep it in position until you have unfolded the liandle. 
See that the small notch iu the hinge extremity of the 
handle receives the facial wire and fixes it; then turn the 
instrument over, and fix the nut or bolt beneath the 
handle. 

There are two domette covers with each instrument. 
When soiled, or, indeed, after administering chloroform to 
any patient, a fresh cover should always be put on, 

Dirp.ciions for lilting. — Never charge the bottle with over 
three fluid ounces of chloroforxa, namely, to the top of the 
t«!l-tole or slit in the leather cover, otherwise tlie contents 
will not flow freely enough when wanted. 

In adjusting the tubular stopper see thatitisflmily "sent 
home" with a turn, so that there will be no likelihood of Its 
falling out during use— an accident which hitherto has not 
happened. 

The inhaler or mask is to be held with the left hand, close 
to or more or less distant from the nose and mouth of the 
patient, whilst the chloroform bottle, with" the small glass 
cap removed, is to be held In the right hand, and its con- 
tents are to hepoured in a stream over the surface of the 
domett« {while in situ over the face of the patient) in such 
quantities as the administrator may think advisable^in 
fact, the bottle is to be used the same as a watering-pot for 
flowers. But it is necessary to hear in mind that, in conse- 
quence of the peculiar construction of the stopper, only tVom 
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arteen to thirty minims cau flow at one inversion of the 
bottle; air must be re-addiitted, eittier by a fresh inversion, 
or by Bliaking the bottle while in the inverted poslUos, in 
order to re-eHtablish and lieep up the flow when necessary. 
The lastrutneut lu its present form baa been used most 
estenslvely to induce the deepest ancesthesia in capita) 
operations. In the more violent forma of mania, epilepsy, 
and delirium tremens, It has also been extensively used. It 
has been used in dentistry, in general surgery, and in mid- 
wifery, in all conceivable positions of the body ; but the 
back and sides are the positions most to be preferred, as re- 
gards rapidity of effect, economy of the anEesthetic, and the 
safety of the patient. In point of economy alone, this appa- 
ratus saves at least sixty per cent, of clilorofonn more than 
&ny other practical method of successful aduiiuistratlon. 

THOMAS' NITROUS OXIDE INHALER. 

The Thomoa inhaler, Fig. 23, la tiimed from a piece of 
vulcanizedrubber, eight inches long by three inches square, 
leaving the moiitli-piece one inch and a haif across. The 
diameter of the opening is a little more than oue-balf on 
Incli, with stopcock in the centre, in which is the intialing 




Fig. -s. 

valve, which is coustrueted of a simple piece of rul>l}cr dam 
secured by a pin to a stoppel, in which are three oblong 
apertures, as is the inhaling valve at the extremity of the 
' Inhaler. The aperture being of eufflcient size, is made not 
I to obstruct the free passage of the nitrous oxide gas, the 
I valves are three-quartcre of an inch in dlanieter, and the 
Hetopple is of vulcanized rubber. His method of using it is 
~~ Hibed under nitrous oside, page 164. 
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The following is a description of the apparatus of Dr. 
Cloyer : — 

" The apparatus consiata of a thin bag, oval in shape, and 
fifteen inches long ; at one end connected with the ether 
vessel, iit the other with the face-piece. Inside the bag 
there la a flexible tube also connected with the face-piece 
and ether vessel. 

"By turning the regulator (Re) the patient is made to 
breathe either directly into the bag, or indirectly through 
the tube or ether vessel. 

" When the letter G is visible, the way to the gas bag Is 
open ; when the letter E is visible, the only way to the bag 
is through the tube and ether vessel ; so that the more the 
regulator is turned toward E, the more ether is given, and 
vice verna. 

" The other vessel contains a reservoir of water to pre- 
vent the temperature of the ether becoming too low; this 
is to be kept full. 

" The ether vessel is to be rather more tlian half filled, 
the precise point being marked against the glass gauge. A 
thermometer Inside this gauge tells the temperature of the 
ether. Before using it, the vessel should be dipped into a 
basin of warm water, and rotated until the thermometer 
stands at about 38°. 

"If the room be cold, and if the patient have thin cheeks 
and large whiskers, the temperature may be 73°, 

"It is important that the face-piece should fit eloaely 
against the face. Those made by Mayer, of solid leather 
flamework supporting a collar of inflated india-rubber, are 
the best, but sometimes they require to be warmed before 
using. Forgivinguitrous oside only the regulator is turned 
to G. The stojjcock of the ether vessel is closed. 

" This vessel is hooked upon the strap round the neck. 
The strap is adjusted so that the ether vessel stands at a 
higher level than the face-piece. 

" The gas being turned on by rotating the foot key with 
the foot, the gas bag is kept filled as fast as It is emptied by 
the patient. When the latter breathes out, the supply of 
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the gas is stopped, and after the bag is fully distended, 
the escape-valve opens, and allows the expired ga43 to escape. 

** If the shape of the patient^s face prevent the face-piece 
from fitting closely, the escape-valve should be closed by 
pressing it with the finger. Enough gas will escape be- 
neatli tlie face-piece during the expiration. But the bag, 
being slightly distended, will yield the gas so abundantly, 
that no air will be drawn in at the same place during the 
inspiration. 

** If ether is to be used without gas, the gas-tube should 
be taken off the ether vessel, the regulator should be turned 
to G^ and the face-piece should be first applied to the face 
during an expiration, and be held rather closer during ex- 
piration than during inspiration. 

** It is important not to oblige the patient to inhale after 
the bag is empty, because the barometric pressure of air on 
the ether being diminished, the vapor would increase in 
strength, and make the patient cough or perhaps vomit. 

** The regulator is gradually turned towards E, and thus 
the way is opened to the inner tube. The air breathed 
through it carries vapor from the vessel into the distal end 
of the bag. 

*' As soon as one-half of the air passes through the ether 
vessel, the vapor becomes strong enough to cause insensi- 
bility in about two minutes, usually without any coughing. 
As the movement of swallowing is excited by a too strong, 
although less pungent, atmosphere than is generally needed 
to excite coughing, it should be watched for, and the regu- 
lator slightly turned back if it occur. 

" By far the easiest and least unpleasant way of getting 
a patient ready for a surgical operation is to use gas and 
ether combined, the gas being given pure during four or 
five respirations, and the ether gradually added as above 
described. 

** The supply of gas should cease when the ether is turned 
on ; but if during the operation we have admitted so much 
fresh air that the patient seems conscious of the taste of 
ether, we may, instead of increasing the ether, give a lib- 
eral supply of gas until the patient is tranquil 

" ^ ^nt^Tff""^'^ r^^ ^^'' complaint of the taste of 
afterwards than when ether is used alone. 
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" In operations on the eye, the muscular twitching and 
panting character of the breathing during the ftrat few 
minutes of insensibility are ohjectlonable ; hut if the opera- 
tion be not commenced for Ave minuies, and the ether 
given as strong ae it can be taken without exciting a cough, 
the patient begins to breathe etertorously, and notrthe face- 
piece may be removed every third or fourth inspiration, 
and as the stertor goes off, the eye will become q^ulte 
steady. 

" I am, however, so well satisfied with a modification of 
my ubloroforni apparatus, by wbicJi I can give as much of 
ether or chloroform as I like, that wben I have a choice, I 
prefer using these fbr cataract operations, and for the liga- 
ture of deep-seated arteries, et<i. 

"With respect to vomiting, I think It most important 
that the patient should have an empty stauiacb, and prefer 
that neither food nor drink of any kind should be taken 
for from four to six hours beforehand. 

" There is less sickness after operations if done before 
breakfast. 

" In using this apparatus, as in using others, the breath- 
ing and the pulse should be kept under observation. 

""Whenever we see a patient awallow, It is probable he is 
takiuK the vapor stronger than la necessary, and the regu- 
lator should be turned back slightly. 

" If the patient cough violently, remove the face-piece, 
and be sure that the apparatus has not been overheated or 
filled with ether above the proper level. 

"As soon as any muscular t'witcblngs, like those of pa- 
ralysis agitans, ai'e seen, give about a fourth of an inspira- 
tion of fresh air, and do not keep the face-piece quite close 
to the face till the twltthlngs have nearly ceased. 

" I have never. seEn any harna result from the condition 
which causes these movements. If air were not given, they 
would increase, and then stop ; the respiration would he- 
come intermittent, and some time after this the heart 
would cease to beat. 

" The fact that death may be produced If signs of danger 
are disregarded applies to all anaesthetics. 

"Whenever the breathing becomes jerking, sobbing, or 
intermittent, the face-piece should be removed, but applied 
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directly the breathing loses that character, unless the pulse 
is much depressed. 

"It is much less important to watch the pulse whilst 
giving gas and ether than in giving chloroform ; but it is 
desirable, for when it decidedly loses power, we may safely 
admit a little fresh air, and thus anticipate the need of re- 
moving the face-piece to a greater extent on account of 
muscular twitching or stertor. 

*' If the finger be taken from the pulse to do something 
else, I would give a little air, unless the patient had only 
just begun to inhale, or was evidently but slightly under 
the ^nsesthetic. 

** Practical suggestions : — 

*'As the apparatus would be injured by an excited patient 
taking hold of it, it is as well to have an assistant near in 
case of need. 

*' It is a good plan to replace a handkerchief over a patient*8 
eyes, and keep it there until he is asleep, and apply it again 
when he is about to awake. 

*' In operations on the rectum, it is desirable that the band- 
age required for keeping him on his* side should be applied 
before giving the gas. 

' ' Sudden distension and bursting of the gas-bag or gas-tube 
can scarcely happen when the gas rarefier is used ; but if 
this be not used, or if the gas-bottle have become frozen, it 
is desirable to warm the bottle, and in doing so, the top end 
should be more warmed than the other. 

*' Whenever there is much difficulty in getting the face- 
piece adjusted, it may be necessary to arrange a handker- 
chief or towel so that the air drawn in under the face-piece 
may be nearly the same as that which was breathed out. 

'*In conclusion, the advantages of the apparatus are 
these : — 

"1. It lessens the waste of ether, and consequently the 
odor of ether about the house. 

**2. The patie:.t usually goes to sleep without any strug- 
gling, and is ready to be operated on in from one to two 
minutes. 

'*3. The percentage of ether need not be so high as to pto* 
duce coughing or swallowing, and it can be made stronger 
or weaker, as we wish, by merely turning a regulator. 
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" Lastly, patients recover rapidly, with less delirions ex- 
citement and less sifkness, than if ether be given in the 
usual way." 

In April, 1877, Dr. F. N. Otis, of New York, exhibited 
Clover's apparatus for administering etiier anil nH^oua ox- 
ide, and remarked that it had given him the beat satisfac- 
tion of any apparatus he had ever employed, for ausesthesia 
was readily produced without a struggle upon the part of 
the patient. It could be used for the ad miijist ration of 
laughing-gas without producing any of that dreadfully suf- 
focative appearance so commonly attending its use by the 
methods usiially employed. He thought well of prefacing 
the ether by the use of a moderate amount of nitrous 

'Death under the administration of nitrous oxide and either. 
—"A death lias recently taken place in London, at Univer- 
alty College Hospital, during auiesthesia from nitrous oxide 
gas and ether, being, we believe, the first fatal case which 
has occurred in this country that can be attributed to this 
oomblnation of aniesthetlcs. The patient was a woman 
fifty-five years of age, who was admitted to the hospital in 
consequence of strangulated femoral hernia. When admit- 
ted she was in a very weak and exhausted condition from 
constant vomiting, the hernia having been strangulated for 
over forty-eight hours. She was taken into the operating- 
theatre, and gas and ether administered by means of Clov- 
er's apparatus. In about four minutes shewas well under 
the influence of the antesthetie, without having exhibited 
any previous excitement. Taxis was tben applied, when 
almost immediately the patient became pale and recom- 
meneed vomiting atercoraceoua matter. At the same time 
the respiration became weak, and the pulse at the wrist im- 
perceptible. Tlie doors andwlndowsof the theatre were at 
once thrown open, and artificial respiration was carried on 
for a few minutes. As no obvious benefit resulted, an enema, 
containing three ounces of brandy, was administered. 
Fumes uf strong ammonia were applied to the nostrils, and 
ammonia Injecteil Into the right median basilic vein, but all 
without any good result, and tlie patient died within about 
ten minutes from the onset of the alarming symptoms. At 
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till' niitoiwy, stt>riitrai'e«u* matter was found iii the traches 
Hiui rlRlit bmiu-hus, Thf right side of the heart and the 
lHtK»' vt'iiia wfix' full of dark fluid blood. The ventricutar 
wnll!! wt'rclliii) and rtabby, and the cavities slightly dilated. 
The IcnvL-entrirlfua^ empty. The arch of the aorta pr«- 
M>uti<\l uuiner\>tis )K>tvlit>s of aiheruma."* 

Sirll<>iiry TUoni)v<>n reivuuuend^ Mr. Clover's plan of 
aitutiuistt'riui; ni;T\>us oxivle ea^ for thirtv seconds and then 
ether.* 

INUAl.KK FOR NlTBOrS OXIPEOAS OR ETHER 
v>K «.VPMAN AND SHrKTLEFF. OF BOSTON. 
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haling valve doea not quickly and perfectly close while the 
gas is being inhaled, air is taken with it, and the gas is eo 
much diluted that it very much delays or wholly preventa 
the desired effect. 

If, on the other hand, the inhaling valve does not work 
properly, the patient breathes back into the reservoira mix- 
ture of nitrous oxide and air. 

Fig. 24 ifi the inhaler with a hard rubber mouth-pieee, A. 
The metal hood, B, is used for nitrous oxide gas. 




Fig. 25 is the inhaler lor nitiouH oxide gas A, luetallio 
hood, coiituiinng, B, fltxible rubber hood, co\ering both 





I nose and niouih ; C, exhaling vnlve; D, two-way stopcock; 

[ I, packing, through which a silk cord passes; (i, sliding- 

I Joint, where J is detached to connect the ether ii.'Bi rvoir ; J 

f Oontaius the inhaling valve. 

Fig, 26, the inhaler arranged for using ether, rhi-5 differs 
ftom Fig.*25 only in the addition of the hollow splere, F, 
which contains a course sponge, on which th ^ ei'ier la 
poured through the opening, G ; H, cover closing the : eaer- 

^yolr when not in use. Thia part is attached at the sliding- 
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.ioiiit, E, Jiiii] will fil moat inhalera niflde by Cotiuian Jc 
Shurtleff fliiiing tbe last three years. By thisarrangeiiieut 
waste of ether by evnporating Is prevented, and it is stated 
that Jess than lialT the quantity is reijuired to in-oduee or 
heep up aiiwsthesiii. 

The operator alao escapes breftthing m much of Hie ether 
as he 1b coinpellet) to do when usiug it from a sponge or 
napkin. 




First experiment with new Inhaler, November 1st, 1S7I1, 
with three ]:atients, two males and one female. 

Ill each was tested the ether attachment : two were un- 
able to make the volve act quickly ; in llie third the opera- 
tion of inhalation was a Buccess, the exhaluig valve ociiug 
with each respiration by a click. 

Nov. M. Second experiment, two females and one male. 
With the females the soft rubber covering for the mouth, 
nose, and face fitted admirably. Witii the male the rubber 
cover could not be made to fit air-tight, owuig to his having 
a beard, but it worked more satisfactorily. If the difitauce 
from the ethersupply and the mouth-piece is ahorteiied, tbe 
ether passes much more rapidly in the ease of a patient who 
is feeble. 

The exhaling valve should be screwed tightlj* else it is 
apt in handling to become ktose and will drop out. 

Third experiment. Dr. Thomas has demonstrated that 
^e gag was not suitable, for it shouhi not project out of the 
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• 'inouth to prevent its perfect i^losiire. Second, it did not flt 
into the teeth. 

I have received the following re|ily, from the niakera, to a 
report of my experiments ; — 

"BiR r We have received yours of the 3d. Jii regard to the 
flt of the rubber to the patient's face, we have had no com- 
' plaiuts, except where the beard in mule persona has pre- 
t Tented close contact, and in cnaea of children where the 
1^ fiice is too small to fit the rubber. In the former claas of 
'a the beard may he wet with water, or that failing, the 
■ mouth-piece used instead of the flexible fnce-hood, which is 
I'tbe plan to be pursued with children. 

"We have adopted this style of face-hood in preference to 
l.theEngU3hpattern,that having an air tube attached to the 
Luietnl hood, as being as weli or better adapted to a great 
Enumber of faces and not liable to get out of order, as that is 
falniost sure to do after a few months' use, and as being re- 
movable for cleansing or removal without any expense or 
Jelay. 
" The Centennial Judges, who took ample opportunity to 
' examine this inhaler, refer to it in the report accompanying 
ward to us of the highest prize. In the following 
terms, viz. : 'The novelty of design of the Inhaler, perfec- 
tion of its execution, and general suitaliility to the rapid and 
safe administration of ancesthetlcs.' " 

. MORGAN'S INHALER i'OR BICHLORIDE OF 
' METHYLINE. 

I Mr. T.C.Morgan employs "a perforated canlboard frame 
r covered with flannel and fitted with lappets, to lie over the 
fiice so as to completely exclude air. Two draclinis of the 
bichloride of raethyline are put into the Inhaler, and it la 
BO oloaely held before the face as to albiw no air to be breathed 
except what passes through the flannel. In leas than two 
Lfninutea the patient is usually t'ouipletely insensible. An- 
K|)ther drachm is then put into tlie inhaler and given as re- 
P-quired." He does not care to watch the pulse, though this is 
Bometimes much retarded. He watches the lips and breath- 
ing. When the lips become white and bloodless, he stops 
the administration, fearing iiallor, not lividity, for patients 
die ^m syncope, not coma. 
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CHAPTER IX. 

Bonwill's method of anaesthesia. Analgesic effects of rapid breathing. 
Carbonic oxide gas. Carbonic acid gas; Carbolic acid. Tetrachlor- 
ide of carbon. Anaesthesia of the larynx. Local anaesthesia in 
odentalgia. Faradic anaesthesia. Bromoform. Local anaesthetics. 
Richardson's freezing mixture. Extract eucalyptus, naorphia, etc. 

BONWILL^S METHOD OF ANESTHESIA. 

The method of diminishing sensibility by rapid respira- 
tion proposed by W. G. A. Bonwill, D.D.S., of Philadelphia. 
It is described by Dr. A. Hewson in the Philadelphia Med- 
ical Time8^ March 4th, 1876. 

■* You have, all of you, I have no doubt, experienced the 
effects of rapid and deep respirations, after violent running, 
or blowing hard to ignite a fire, especially the confusion of 
sight and bewilderment of mind. These Dr. Bonwill recog- 
nized many years ago, associated with numbness of sensient 
nerves, as dependent on the rapidity of the respirations. 
Pursuing the subject he has brought it to practical use in 
his profession — that of dentistry — in which he uses it con- 
stantly to diminish the sensitiveness of dentine, and even to 
produce such insensibility as to allow of the extraction of a 
molar tooth without pain. Of the latter I have had a demon- 
stration in my own family, which has led me to the study 
of the subject myself, and with the most gratifying results. 
I have used it in stitching wounds, in handling over-sensi- 
tive parts, and in probings and the like.'^ He then relates 
the case of a medical gentleman who tried the experiment 
with success who had no recollection afterwards of a **pin 
sticking him, much less of its having been firmly imbedded 
in his tiosh, as he found it when he had ceased the rapid 
respirations, and the anaesthetic eff*ect had passed oflT.*^ 

His second trial was upon a boy in the receiving* ward of 
the Pennsylvania Hospital. The boy had fallen upon the 
ice an hour previously, and had sustained a severe injury of 
his left wrist. The doctor direi^teil him at once to try the 
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rapid respirations. This, in two ininut«B and a half by the 
watch, caused some dizzineae in the boy's head, ■when the 
doctor picked up the limb and moved it about with the 
utmost freedom, diagnosing a bad sprain oT the wrlBt, and 
the absence of fracture. When the hoy was recovering he 
took to crying, on account, he said, of the dizziness and con- 
fusion he had experienced. Nothing, remarked the doctor, 
could have been more satisfactory than this ease in its re- 
sults. Dr. Bon will claims that a much smaller quantity of 
ether, chloroform or nitrous oxide ia required to produce 
complete antesthesia, if rapid respiration is employed for 
one or two minutes prior to the use of these agents; this he 
states is corroborated by experiments of Professor Glarretson , 
of this city. 

' ANALGESIC EFFECTS OF RAPID BREATHING. 
Dr. Addinell Hewson, of this city, communicates an in- 
iereeting paper on the history of iiitrotis oxide gas as an 
aneesthetic, and on the analgesic effecta of rapid breathing 
(Transactions of International Medical Congress, 1876). 

CARBONIC OXIDE GAS. 

When carbon in the form of charcoal is burned with an 
insufficient supply of oxygen or atmospheric air, It is con- 
verted jnto carbonic oxide, CO ; if there is a full supply of 
air, it yields carbonic acid. 

As I have before stated, carbonic oxide has been employed 
as a local anesthetic to cancerous or ulcerated surfaces, but 
when inhaled, as it often is in mines and by accident, and 
Bometinies by design for suicidal purposes In confined apart- 
ments in which charcoal is burned. It Is a powerful narcotic 
poison. Owing to Its Huperlor affinity, it displaces the oxy- 
gen in the blood corpuscles, and unfits them for the func- 
tions of respiration. Carbonic oxide, which gives the blood " 
a light red color, produces a spectrum with two absorption- 
bands similar to those of normal blood. The red and violet 
rays are more completely absorbed than in the spectra of 
normal blood, but with a strong solution of the red coloring 
matter the results are similar, — {Prefer.) 

This gas is interesting to physicians as being one of the 
most successful agents employed to destroy animal life, and 



262 ARTLFICIAL ANAESTHESIA. 

^is employed by tlie *' Society for the Prevention of Cruelty 
to Animals," of our city, to get rid of the superabundant 
dogs which infest a large city during the summer months. 

lUuHtration of the inode of killing dogs by the carbonic 
oxide gas* — The place in which the act is accomplished is a 
small brick building twelve feet six inches long, eleven feet 
wide, and twelve feet high, containing two rooms, one on 
the ground floor, and one above it. The lower rooms run 
along the whole width of the building, eleven feet, and is 
fourteen feet five inches broad, a partition of brick separat- 
ing it from the rest of the space beneath. At the east end 
it is two feet eight and one-quarter inches high, its roof or 
top being a little higher than the floor of the room above; 
the incline of the roof upwards to the window makes that 
end of the room four feet four and one-half inches high ; the 
incline was made to allow more light and an examination 
of the process of killing. One window is four feet three and 
one-half inches long, and one foot five and one-quarter inches 
wide. The two others are three feet five and oncrhalf 
inches long, and two feet six inches wide; each of these 
windows has a sash of glass and one of wire; the sashes lift 
in and out. The window on the top is one foot four inches 
square. The floor is of brick, and the floor, ends and sides, 
are covered with cement to make the room air-tight. 

In the two stoves in the room above the gas is generated; 
they are known as the Rosebud pattern, Xo. 13, holding 
about one-half a bushel of charcoal each ; each has a pipe 
twonty-two feet six inches in length, with a cross pipe run- 
ning into the chimney. This length of pipe* is necessary 
that the gas may be cooled before reaching the animals. 
There are four valves or dampers in the pipes — two in the 
cross pipes, and two just above them in the main pipes. 
There are also valves at the end of each pipe where it enters 
the lower room ; these valves are opened and shut by the 
pulleys (which are not connected with anything else) ; they 
are "ground seat valves," six inches outside diameter, or in 
other words, to fit a six inch pipe ; they are made of copper. 

Mode of killing. — The fire is started, having the dampers 



* This mode was adopted by the Society in 1874, on the recommend- 
ation of Mr. Coleman Sellers. 
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turneii so as to send all the smoke and hent up tlie ehinincy. 
When the flres are well ignit«d, the dogs are taken into the 
lower room by the window, attd the wire saahes are put on, 
Ae .won as the iilue blaze of the carbonic oxide fsRH is seen in 
tlie Area, the windows of the lower room are shut, the 
dftiiipera are reversed, so as to send the gns into the lower 
room, and the valves are opened at the end of tiie pipes, bo 
as to draw tlie gas more rapidly down, uiiiking a draft by 
opening one inch or two of the window at one end. In the 
coui^ie of from one to three minutes, the dogs fall insensible 
with a peculiar crj', and very soon cease to breathe; they 
are allowed to remain from eight to ten raiuute.s, to he sure 
that life is entirely extinct. 

CARBONIC ACID (JAB. 

Carhouic acid gua has lieeii used in a few instances as a 
local ance^thetic, but it requires great care* not to allow the 
patient tn inhale it except very much diluted with air. It 
ia made liy the action of dilute sulphuric or hydrochloric 
acid on marble duatorcarbonateof lime; also by the action 
of eijual imrts of bicarbonate of sodium and tartaric acid .in 
water. In order to facilitate its local application a special 
appanrtua is required, such as a siphon bottle armed with an 
elastic tube, through which the gas is allowed to ]>aaa to the 
parts to which it is applied. A strongly charged bottle of 
carbonic acid water will answer the same purpose. The late 
Professor Deweea, of Philadelphia, recommended it in car- 
cinoma uteri ; It is as useful in cancer of the rectum and 
other jjarta. 

Physiological action. — Dogs can breathe a mixture of one 
part of carbonic acid to nijie of atmospheric air with safety, 
producing an antesthetic sleep, and it con even be Increaaed 
to one third; butwhen the gases are used in equal propor- 
tions, and kept up for aome time, death ensues, preceded by 
labored respiration, complete muscular relaxation, and slight 
Bpasnis. According to M. Demarquay* when the projiortion 
of carbonic acid to o.xygen is as three to one, 'the first effect 
is convulsions, followed liy complete auteslhesia, even of 
exposed nervous trunks, followed by death, if kept up. 
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THE ACTION OF CARBONIC ACID ON MAN. 

If this gas is well diluted with air, or in water, cider or 
wine, its gas is not only respirable but agreeable, and will 
often relieve sickness of the stomach. When inhaled it pro- 
duces an ancesthetic effect. In a young man who died in 
the Grotto of Pyrmont, there was no congestion of the face, 
the pupil was dilated, and the cornea brilliant; the brain 
was deeply congested, and the lungs distended, but not en- 
gorged. When the body or part is exposed to its action for 
some time the sensibility of the skin is diminished, but if a 
wound or ulcer be exposed to its direct influence it reddens 
it, and produces a smarting pain. 

TETRACHLORIDE OF CARBON. 

Both the bisulphide of carbon and the tetrachloride were 
at one time employed as ancesthetics, and the first was de- 
scribed by the late Professor Simpson as a rapid and power- 
ful ansesthetic ; but after experimenting with them it was 
found that they both produced great depression, disagree- 
able visions, followed by giddiness and obstinate vomiting. 
The antesthetic effect was found to be very transient, pro- 
ducing in animals both tonic and clonic convulsions. 

They have fallen into disuse except as local ansesthetics 
in neuralgia and various local pains. 

ACIDUM CARBOLICUM IMPURUM, U. S. 

This is only employed externally or for disinfecting pur- 
poses. 

ACIDUM CARBOLICUM— CARBOLIC ACID. 

Pure carbolic acid is a crystallne solid, which becomes 
liciuid by the heat of the hand. The dose is from one to 
two grains. 

OFFICINAL PREPARATIONS, U. S. 

Glycerituni acidi carbolici (acid gij by weight; glycerine 
half a pint). Dose nvv-x. 

Unguentuni acidi carbolici (5i to ^i), 

Suppositoria acidi carbolici (each gr.i.). 

Auqua acidi carbolici (glycerite of carbolic acid f3x, water 
q. s. ad ft. Oj.). « 
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ANTIDOTES TO POISONING WITH CARBOLIC 
ACID. 

Carbonate of lime, sodiutn or magnesia with lime water, 
and Unseed oil, exvacuatiou of the stomach with etomacb 
pump, with abundance of flour or starch and warm water. 

CARBOLIC ACID AS A LOCAL ANAESTHETIC. 

Carbolic acid if appUed to the skin at first is painful, but 
after a tlm.e this feeling pa-sses away, and leaves the surface 
in such a state thatwven the actual cautery can be applied 
■ with impunity. 

In Siome instances, I have simply painted the parts with a 
strong solution, or, when I desiredtomakeone long incision, 
a line was drawn with a brush, charged with the liij^uefied 
crystals of the aeid. 

The following letter from Doctor Levis will speak for 
itself:— 
Mv Dear Doctor : 

"I have not any particular method of applying car- 
bolic acid as a local anseathetic, but have suggested varied 
uses of it. My application la always made with the dele- 
quesced crystals of carbolic B.cid, sometimes liquefied by 
heat, and, more frequently, by the addition of a very small 
quantity of glycerine. 

"One effective anesthetic use is its appiioatioo imme- 
diately after the actual cautery, and all pain ,ts thus pre- 
vented. In caaea of extensive bum of the surface and 
extremities, involving a very large area of skin, and where 
changes of the dressing would cause much suifering, I have 
directed that almost the entire body be simply wrapped in a 
linen sheet saturated with slightly carbolized oil. For this 
purpose linseed oil, from its viscid character, is probably the 
beat. 

"I always treat hydrocele with carbolic acid injects 
ion. This was my flrat original plan. The procedure is to 
fir»t enter the^oiiii of a hypodermic syringe into tlie serous 
sac; then, with an ordinary tr»tcar and cauula, draw off the 
water. Then the liquefied carbolic acid ia injected with the 
hypodermic syringe. The operation is abaolutely painless, 
1 and much more certain la results than when tincture of 
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iodine is used. The point of the hypodermic syringe is 
first entered because such entrance would not be practicable 
after the' fluid is evacuated. I inject two ordinary hypo- 
dermic syringefuls, equal to about 3i of delequesced crystals. 
The inflammation which follows is not above the proper 
plaaiic grade, and the results are excellent. 

"Truly yours, 

" March 27th, 1879. ** R. J. LEVIS. 

Dr. Turnbull.'* 

Cure of Hoemorrhoids by Carbolic add by injections, — The 
following are the rules of Prof. Andrews : — * 

1. Inject only internal piles. 

2. Use at first dilute solutions, stronger on^ only when 
these fail. 

3. Treat one pile at a time, allowing four to ten days be- 
tween the operations. 

4. Inject from one to six drops (hypodermic syringe), 
smearitig the membrane with cosmoline to protect its sur- 
face against dripping. 

5. Confine the patient to bed the first day, and subse- 
quently in case of any severe symptoms. . 

Poisoning by the external application of Carbolic add,^ 
Prof. Kiister, at the last meeting of the Association of Ger- 
man Surgeons, entered the lists against the use of carbolic 
acid in antiseptic surgery. This assault has been supported by 
Langenbeck(jBer^mer klin, Wochen,, No. 28, 1878) and others. 
Children and delicate women are the chief suflferers from 
carbolic acid intoxication. The symptoms are, in the case 
of adults, nausea, vomiting and headache ; but in children 
the effects are more severe, — the temperature falling ttelow 
normal, the pulse being extremely weak and the body cov- 
ered with a cold sweat, the phenomena of collapse. 

It has been ascertained recently by Baumann, that if ani- 
mals to whom carbolic acid had been previously adminis- 
tered are treated by sodic sulphate, a harmless compound of 
of phenol and sulphuric acid is formed. These results of 
experiments on animals have been confirmed by observa- 
tions on man. Thus it has been found that the symptoms 
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of carbolic acid poisoning are relieved bytlieadniiniKtriition 
of Bodic sulpliRte. If thiij salt is given when tbe urine be- 
comes dark-colored, it at once arreste the toxic phenomena, 
BO that, if desired, the carbolic dressings can be renewed. 
CARBOLIC ACID. 
In 1S64, two eminent French physiologists, M. M. Orati- 
olet and Lemaire, published a most interesting paper on the 
action of carbolic acid in arresting putrefaction ; and they 
have made the Important observation that, whilst it does 
not interfere with chemical fermentation, such ae the con- 
version of amygdaline into hydruret of benzoll, and the 
conversion of myronic acid by myrosyne, it completely ar- 
rests all vegetable and animal fermentations, whicli arise 
from eryptoganiic life. 

THERAPEUTIC PROPERTIES OF CARBOLIC 
ACID. 

Ulce'rs. — To be applied in dift'erent degrees of solution, 
according to the character of the uloer, carbiint'le, and fH- 
condltioned sorea. 

H^tuta.— To be applied bymeans of a pledget of patent 
lint or wax bougie carrying It to the bottom. 

ffiEmorrhoidf.—As early as January, 1864, Mr. Thomas 
Turner states, in the London Lancet, " that the action of 
carbolic acid is mainly to corrugate, and therefore to oblit- 
erate, the sac of the piles." 

Otoi-rhaea. — In fetid discharges from the ear, nose, throat, 
or rectum, it may be advantageously used, in the proportion 
of one part of carbolic to forty of water. Its action is first 
stimulating to the blood vessels, causing sanious discharges 
to become healthy pus. Even when there is tairies, or ul- 
ceration of the bone, it eftects healing of the part, and in 
necrosis it promotes exfoliation of the dead portion. 
ANAESTHESIA OF THE LARYNX. 

There exists a vast difference i n Individuals in regard to 
the use of any form of instrument In the throat or in the 
larynx. With some there is no discomfort, and they will 
allow almost any nmuipulation without distress, gagging 
or vomiting. In the great majority of patients with di- 
•eaeed throat, larynx, or pharynx, the compressing of the 
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base of the tongue, or the introduction of the mirror to illu- 
minate any part of these delicate organs, induces most dis- 
tressing spasmodic action of the parts. It therefore becomes 
important to discover some means or remedy to prevent this 
difficulty in laryngoscopy and rhinoscopy. 

Numerous agents have been suggested, but some of them 
are hazardous, owing to the risk of swallowing them, also 
because of the property which the mucous membrane has 
of absorbing such potent agents as morphia, chloroform, 
either by hypodermic medication or by inhalation. 

From our own experience and experiments, we prefer the 

use of ice in small pieces, or the following preparation of 

tannic acid : — 

9?. Acidi tannic!, Sii. 
Glycerinl, fSiij. 
Spts. vini rectif, fSij. 
Mix by heat tlie tannic acid and glycerine, and when cool add the 
alcohol. 

This mixture is to be applied with a soft brush to the 
parts for several days before the operation, as the constant 
introduction of the brush with the tannin upon it soon de- 
stroys the great sensibility. 

The following are a few of the remedies which have been 
employed to produce ansesthesia of the larynx : — 

A few inhalations of chloroform or ether have been re- 
commended by Sir David Gibb. Prof. Turk proposes the 
application of a solution composed of three grains of sul- 
phate of morphia dissolved in one drachm of concentrated 
acetic acid mixed with half an ounce of chloroform, to be 
applied by means of a soft brush before operating. Oertel 
and Cohen recommend the application to the larynx of a 
saturated solution of bromide of potassium, while it is also 
administered, by the mouth, in from one to five grain doses 
dissolved in water. More recently, Gibb has suggested the 
bromide of ammonium as a substitute for bromide of potas- 
sium. Prof. Schrotter, more bold than all the others, has 
published the following method : — 

** The evening before the operation, the glottis is painted 
with pure chloroform about a dozen times, and an hour 
afterwards with a solution of muriate of morphia, gr. xij. 
to two drachms of distilled water. During the use of the 
morphia, the patient must not swallow his saliva (this is al- 
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moat inipOBsiblt) ; indeed, after each use of the brush he 
conBldere it prudent to let hini gargle his throat with a solu- 
tion of tannic acid. Barly the next morning the operation 
can be undertaJ^en, If, however, the patient be atill sensi- 
tive, the whole proceeding must be repeated. 

Prof. Gerbardt recommendB as an anteethetic to the lar- 
ynx the painting of the laryngeal mucous membrane with 
a solution of colchicum. 

LOCAL AN.a3STHESLA IN ODONTALGIA. 

Toothache has numerous oauBea. The chief form in 
which local anfesthetica are employed, is when there is a 
very sensitive dentine, or exposure of the pulp, or " nerve 
of the tooth." 

The first agent in point of importance is chloroform, alone 
or associated with tincture of aconite, the part, before mak- 
ing the application, to be' perfectly dry, and the mixture 
placed upon a particle of absorbent cotton, and then pressed 
on with care, covering the cotton with soft wax. Prof. J. 
E. Garretsori advises the chloroform to be mixed with the 
following agents:— 

#. Cbloroformi. 

Tluot. opll, Ofl rssB. 

Tltict. imUnl. 

LIq. p]iimbiaDbBCet.,MI'SI. 

mull pli?ce of cotton itnd laying It 



]». AlumiilH3iJ. 

.etherlaclilor. fsj.— M. 
.ton after HbHkliie the mixture. 

e of equal parts of chloroform and ether will 
answer the sanie purpose. 

The following formulie for the relief of toothache in the 
adult are strongly recommend eti — 
a. Chloroforml. 

Tlnol. bcDEolcl &ft f%IJ. 
TlnoLaconlti fSea.— H. 
ImmerBea piece of cut ton in the liquid, and introduce U into tbe 
cavity or the nchltig toolli. 
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9^. Chloroformi. 

Creosoti (or diluted carbolic acid) && 5ss. 

Vlni opii. 

Tinct. benzoici 6& f Sijss.— M. 

To be introduced into the cavity of the aching tooth. 

LOCAL ANiESTHESIA. 

FARADAIC ANESTHESIA. 

The faradaic or interrupted galvanic current, or the two 
combined, have been at times employed to produce local 
ansesthesia. The experiments which I have made with this 
agency have impressed me with the idea that much of its in- 
fluence was mental, yet careful observers like Dr. Beard and 
others think differently, and recommend it for operations 
in minor surgery, by directing a strong faradaic current, 
should be directed through the parts. 

ANESTHETIC ACTION OF BROMOFORM. 

Broriioform (CHB^) is produced by the simultaneous 
action of bromine and caustic potash on wood spirit, alcohol 
or acetone, also by the action of bromine on acetic, citric or 
malic acid ; and by decomposing bromine with alkalies. It 
is one of the impurities of hydrobromic ether. 

Properties. — It is a limpid liquid, sp. gr. 2*^.13, having an 
agreeable odor, and saccharine taste. • 

Dr. Rabuteau reported to the Biological Societj', of Paris, 
some cases, showing that the application of bronioform to 
the skin produces anaesthesia without the revulsive and 
painful effects of the application of chloroform. — Gazette 
Jlebdoni. , de Medecinc et de Chirurgie. 

DR. B. W. RICHARDSON'S METHOD OF 
LOCAL ANESTHESIA. 

Dr. Greenhalgh performed ceesarean section, in which 
local aniesthesia was employed by Dr. Richardson's method. 
The advantages of the local method were these :-— (see p. 49.) 
Also American Journal Medical Science, July, 1876, p. 227. 

LOCAL ANESTHETICS. 

FREEZING MIXTURES. 

The most common of these is a mixture of equal parts of 
snow or pounded ice and salt, which produces a degree of 
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cold of about 16° F, The salt caueeB the ioe to melt, and the 
water dissolves the salt, eo that both rapidly become liquid, 
In consequence of which a larj^e amount of heat is absorbed. 
By employing it in an elastic bag, like that of Chapioan, it 
will be found of great utility in all superfieial incisions. If 
the snow or pounded ice is mixed with common salt in 
alternate layers, and placed in a gauze bag, a more profound 
impression may, in from fifteen to twenty minutes, be pro- 
duced, and the tissues can be completely froaen if permitted 
to remain for one hour, and even a deep-seated tumor can 
be removed without any pain from the knife. It Is well to 
examine the operation of the mixture, as the parta may be- 
come frost-bitton. 

A much more powerful freezing mixture is formed by 
mixing together three parts of crystallized chloride of cal- 
cium and two parts of snow. The first will freeze water, 
the second will freeze mercury. Another mode, where ice 
cannot he had, is to mix together finely powdered Olauber's 
salt and the conunon muriatic acid of commerce. Nitre 
cools water in which it is dissolved, eitrht or ten degrees; 

e part of chloride of potassium diasolved in four parts of 
Trater, also cools it to the game amount. 
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The fonu of apparatus, Fig. 27, is employed for local anaes- 
thesia, produces so much cold hy atomizing ether that it 
freezes the skin, and even the deeper tissues. It is used bj 
Dr. B. W. Richardson, of London, or with Rhigoline as 
described by Dr. H. J. Bigelow, of Boston, or with gasoline 
as employed in Philadelphia. It consists of the elastic 
bulb D, which, with its valves, serve to force air into the 
elastic chamber C, which, alternately expanding and con- 
tracting, supplies a steady stream of air to the atomizing 
tubes A, which are of metel, one branch of which dips into 
the bottle B containing the ether, and the inner tube for 
delivering the ether runs upwards to the extremity of the 
outer tube. The ether must be directed on the surface, and 
must be the strongest, therefore free from alcohol and water. 
When the parts are properly frozen they become pale, 
shrunken, and tallowy looking, and when cut, like frozen 
fat. 

When the rubber bag D is compressed by the hand, the 
reservoir bulb is filled, and a double current of air is pro- 
duced ; one current descending and pressing upon the ether, 
forcing it along the inner tube, and the other ascending 
through the outer tube, and playing upon the column of 
ether as it passes from the inner tube. The ether which is 
used in England for producing local anaesthesia is a mixture 
of amy 1 hydrate and anhydrous ether; it has a low boiling 
point and specific gravity, and is dangerous when inhaled. 
The best form of ether to employ for local anaesthesia is Dr. 
Squibbs^ anhydrous, which is almost free from alcohol and 
water, and gives the best results. 

EXTRACT OF EUCALYPTUS. 

This agent is recommended as a local anaesthetic in dental 
operations and toothache. Apply one drop on cotton to the 
sensitive dentine just before excavating for filling.* 

MORPHIA. 

When sulphate of morphia is applied to the skin, even in 
the solution of three or four grains to the drachm, it has but 
little effect in relieving pain ; but if the cuticle is removed. 
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it then may be dusted over the surface with much better 
result. 

Professor Konig says that he has combined the hypoder- 
mic administration of morpljiia with chloroform in a large 
number of cases with favorable results. It is seldom neces- 
sary to give more than from one-sixth to one-third of a 
grain. 

If a solution of sulphate of morphia, one grain to the 
drachm of water, be made, and one-fourth injected by a 
hypodermic syringe, under a part to be operated upon, it 
will produce local anaesthesia. 
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CHAPTER X. 

The legal responsibility of physicians in the administration of anses- 
theticsi. Medico-legal relations of anaesthetics. Case in Philadel- 
phia of a surgeon dentist. The important question whether chloro- 
form can be administered for criminal purposes? Cases in France, 
England, and the United States. Dr. N. L. Folsona, R. M. Denig. 
Chloroform as a poison. Experiments of A. Martin Ewald, fiitzig, 
C. Bernard and Binz. Ethers; their action as poisons. Ether 
intoxic^ation. 

ON THE LEGAL RESPONSIBILITY OF PHY- 
SICIANS IN THE ADMINISTRATION OF 

ANAESTHETICS. 
It is a noted fact that when ansestheties are trusted in 
the hands of an educated and careful surgeon, the mortality 
from their use is reduced to the minimuni. The individual 
who administers the anaesthetic should have nothing else 
to do; his hands, eyes and mind should be on thisi^ alone. 
In our hospitals clinical assistants should be instructed in 
the chemical, physiological and toxicological nature of an- 
sesthetic agents, and after being thoroughly trained in their 
use and in the means of resuscitation, receive a certificate of 
competency. It is too often the case that valuable lives are 
placed, as it were, in the hands of young men who have no 
proper knowledge of their use, and who do not appreciate 
the great responsibility under which they are laboring. 
Such a powerful agent as chloroform or its compounds 
should be handled with skill, judgment and discretion, 
fully realizing that on the exercise of these depends the life 
of the patient. There is no doubt that many deaths have 
been caused through the want of this proper knowledge and 
experience. Who is at fault in this? It is, as a rule, the fault 
of the operating surgeon, who, in a general way, considers 
this as a secondary matter, and trusts the anaesthetic to any 
person who may be with him. To the experienced eye 
signs of danger are almost always evident, the disturbed, ster- 
torous or shallow respiration, the pulse, the pallid or leaden 
hue of the skin, the fluttering heart. 



AN.E3THETICS CONSIDERED MEDICO-LEG ALLY. 275 

We repeat it, that a phyeician or aaurgreon In adminiatering 
' Ghloroform or its compounds, is responsible for the life of 
the patient, and it would be well for some of them if a law 
were enacted compelling them to employ the ieaet fatal 
antesthetJc, unJeas some Idioaynerasy on the part of the 
patient did not allow of the use of Buch an agent, or one lesa 
dangerous. Airain, in our navy, especially on hoard ateam- 
ere, and in countries where the average temperature is SO" 
F. or over, chloroform might be allowed, but in the army, 
as well as in the navy, only in capital or very ]>ainful or 
extensive operations, this exception being enforced by a rule. 

Aa well observed by ProfessorIHanillton,*ofNew York: — 
"The very annihilation of sensation itself impairs the 
health of the oi^ane of the body ; he had no question about 
it, and often, during the administration of these agents, 
nothing but God's providence prevents tliem from being 
plunged into eternity. But, on the other hand, there are 
many things to be said in favor of Its use. The main lesson 
to be learned is caution." 

" Daniel S. Riddle, Esq., said, as regards the enactment 
of further laws on thia subject, it was not necessary. There 
are eulHeent laws already. The diflflcuitj is in enforcing 
them. If there Is carelessness on the part of the doctor, 
he should be held reaponaible. It is the same with lawyers. 
It belongs to the profession of medicine to say whether 
these agents have been carelessly used ; and if they have 
^been carelessly used, it is their duty to produce as well aa 
Indicate the person who uses these great powers carelessly. 
Kjf we lawyers,' be remarked feeetiously, 'find out that 
■e carelessly using these things, it is our duty to pitch 

"Mr. CoronerEllinger thought it would be a hard matter 
o hold doctors responsible, because it is hard to state scien- 
ilScally where tlie responsibility can rest. It ought at 
least to be shown that there was conscious negligence in the 
performance of duty. The condition of the patient should 
be taken into account, and that munt be left to the discre- 
tion and knowledge of the attending surgeon. He thought 
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that the medical student ought to be taught the danger of 
the agent he employs, how and when to use it judiciously, 
and he should be required to secure a certificate to the effect 
that he has been so instructed before being let loose upon 
the public. The public would then know that he possesses 
a knowledge of the agent which he employs. Besides, the 
physician would be conscious of a certain moral responsi- 
bility, for he held that the moral responsibility which every 
medical gentleman must feel is greater than the responsi- 
bilities placed upon him by the laws of the land.'^ 

*' Jacob F. Miller, Esq., agreed with those who advocated 
care in the use of these agents. Man is living in the midst 
of dangerous forces, and will continue to use them, though 
of necessity many deaths occur. But in order to rest a case 
against the user, it is necessary to show negligence. Negli- 
gence is the gist of the action. The physician, surgeon, or 
lawyer, contracts for the ordinary skill and care of his pro- 
fession. He does not contract for any extraordinary skill. 
The law does not hold him any more responsible than that. 
It would be unreasonable to do so, because few persons 
could safely practice their profession; and if any person 
should use anaesthetics, and the patient should die, that is 
not sufficient to charge him with the responsibility. He 
thought that all would admit that if a Ynan not having the 
ordinary skill of his profession, should by unskillful admin- 
istration of anaesthetics cause the death of the patient, he 
should be prevented from doing further damage by a suit 
for malpractice. Would it not be better to stop him by 
such procedure? Shall a man be allowed to use such dan- 
gerous forces just as he pleases — let the consequences be 
what they may ? People consult physicians because they 
say they have the requisite skill to use these things. They 
hold themselves out to the community as having this skill, 
and they ought to possess it ; if they do not, and harm re- 
sults from it, they ought to be held responsible. The cor- 
oner says that physicians are actuated by moral responsi- 
bility, which is just no responsibility at all. The quack 
will go on with his practices until he is stopped by the law. 
Where is his moral responsibility? What does he care? 
His practices only go to show that he has no moral respon- 
sibility. That lawyers should check such practices is due 
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to the prof ession, to thepublic and lo Ood. But before they 
take a case of malpraetiee, they ought to be conviTiced that 
there is malpraetiee. It may be all very well to say that 
negligence is the gist of an action. If it cannot be sbown 
that there Is negligence, the case should not be taken ; for 
when tbe case arrives attbe courts, you must show that the 
defendant is guilty of neglect, and that is done by calling 
upon a physician who is able to say where negligence has 
been committed, and that he is guilty of it. This evidence 
is necessary ; lawyers cannot get along without it." 

" Mr. Max F. Eller spoke of the/oc( that, for any action, 
as many 'experts' could beobtainedbyoneaide as tbe other, 
provided enough money is paid for such expert testimony. 
Some will say the patient should have been notified of the 
danger; others that he ought not. Some will say tbe 
cblorofonn killed bim ; others, not. For that reason he 
thought that before making any more laws regarding the 
proper administration of aneeBthetics, those which already 
exist should be administered in a better manner, and phy- 
sicians should be a Uttle more careful bow they administer 



" Mr. Eller referred to the popular fallacy that chloroform 
could be used succesafully for the purpose of affecting rob- 
bery. He thought that that delusion ought to be dispelled, 
for the time between the actual ad.uiinistration of chloroform 
and the period of annihilation of sensation Is Bufilciently 
long to render the accomplishment of tbe object impossible. 
Such a plea is used by criminals to shield themselves from 
the consequences of their own Crimea." 

A correspondent of the Societe d'.^giene et de Medicine . 
Legal, having been interrogated a^ a judicial expert as to 
"whether the employment of narcotics in the liquid or 
gaseous state can produce an aneeathesia so profound that 
violation of the persons to whom it has been given may be 
perpetrated without awakening tbem," gave an affirmative 



M. Dolbeau, apropos to this Judgment, made a aeries of 
researches, the results of which were laid before tbe society 
at a recent session. He limits the question to tbe employ- 
ment of chloroform, and starts with the following proposi- 
tion:— 
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** Can cMoroform in vapor he administered to a person 
who is sleeping naturally, to the production of ancesthesia, 
without awakening himf^ 

In M. Dolbeau's experiments the chloroform was given 
in the usual manner, on a cone held an inch or so above the 
nostrils, so as to enable a constant view of the countenance. 

In the first series of experiments three patients out of four 
were wakened by the chloroform inhalations ; in the second 
series, four out of six ; in the third, only three out of nine. 

It is not without interest to observe the increasing pro- 
portion of subjects anajsthetized ; the manual dexterity ac- 
quired by the experiments is not without influence ufK)ii 
the results obtained. Accordingly, as a result of his experi- 
ments, M. Dolbeau believes himself authorized to formulate 
the following conclusions : — 

Scientifically, it is difficult, but often possible, to cause in- 
sensibility by means of chloroform in persons who are 
sleeping a natural sleep. Certain precautions — the employ- 
ment of a i^erfectly pure agent and experience — are also 
conditions which favor the attempt at anaesthesia. 

It is probable that certain subjects are absolutely refrac- 
tory—that is to say, that it is impossible to anaesthetize them 
without taking every precaution. Others, on the contrary, 
particularly young children, submit easily to anaesthesia, 
without having been awakened by the irritation produced 
by the anaesthetic agent in the air passages. 

From a criminal point of view, it is certain that chloro- 
form, administered to sleeping individuals, may facilitate 
the perpetration of certain crimes. It is, however, prob- 
able that the conditions favorable to anaesthesia are rarely 
found on the occasion of criminal attempts. Injustice, the 
expert should declare that it is possible, but not easy, to 
render a person who sleeps, so insensible, by chloroform 
that the said person might become the victim of any vio- 
lence. — La Tribune Medicate, No. 323, 1874. 

The responsibility attending the use of anaesthetics is of 
great importance to medical men, as frequently their per- 
sonal and professional reputation is at stake; it is therefore 
always better in the administration of an anaesthetic to a 
female to have some reliable person present. This is 
especially necessary when ether or chloroform is employed. 
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During the early period of my medical career, soon after 
graduatlDg, I tiad in my Quiz class a young ambitious 
dental surgeon, one of the moat gentle and amiable of men, 
who was desirous of obtaining the medical degree, which 
he ultimately attained. Soon after this the man was mar- 
ried, and settled in tbia city, and acquired a large buHineas. 
At that time it was coumiou for the dentist to administer 
the anEeetlietlCH in their office, in the extracting of teeth, 
etc. He had a young female patient to whom he adminis- 
tered chloroform atone, and who afterwards stated that he 
bad taken improper liberties with her person during tliis 
state. This case caused great excitement in our city, and 
the public sympathy was with the young female, and a siijt 
was instituted in which damages were claimed. The ciise 
was argued by distinguished lawyers on both sides, and vo- 
luminous testimony taken. The judge charged the jury, 
and the sentence was ten years' imprisonment S 1 se- 
quently the sentiment of the commnnity changed and 
beliCYed that it was all the result of her vivid imaglua on 
and that she was laboring under a deluHlon. The raaj 
of physicians and dentists signed a petition, and the sen 
tence was remitted, but his professional prospe ts we o 
ruined. 

It is stated by Taylor,* "That the vapors of ether and" 
chloroform have been criminally used in attempt at rape. 
In a case which occurred in France, a dentist was conviiited 
of this crime upon a woman to whom he had administered 
the vapor of ether." Now this may he joat such a ease as 
the one in our own city. Ether, from its disagreeable taste 
and irritating vapor, would be much more difficult to ad- 
mlniater forcibly and against the will of a patient. The 
numerous stories of anEesthesia by simply placing a few 
drops on a handkerchief under the patient's nose or mouth, 
are in the majority of cases perfectly absurd, as the shortest 
time required to bring a patient fuUy under the influence 
of either of theae drugs, even when forcibly held in contact, 
is ftom two to ten minutes, and if subsequent rough hand- 
ling takes place the patient is at once roused up to make re- 
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sistance by struggling. We were once called to a woman 
who had been in the habit of employing chloroform by in- 
halation from a small bottle to cause sleep; she accidentally 
when in a drowsy state let the open bottle drop on the pil- 
low, and its contents saturated the covering, and she with 
her face in it. But instead of making her sleep soundly, it 
produced most distressing nausea, and her family were 
awakened by her efforts at vomiting, and so her life was 
saved, she not being able to arouse sutiflciently to get rid of 
the offending matter, and which would have lodged in her 
trachea, or the contents of the stomach might have been 
brought into the bronchial tubes by a deep inspiration, and 
tjius have caused suffocation. 

The former case in Philadelphia settled the important 
point in the minds of medical men of this city that this in- 
complete unconsciousness does not coexist with complete 
motor and sensory anaesthesia, and therefore anaesthetics 
are employed without any fear in all important operations. 
These observations are in part corroborated by two learned 
authors in a recent and most admirable work* on medical 
jurisprudence, in which they state: — 

. *'A question of some importance to the medical jurist 
naturally occurs here, namely, * Whether chloroform can be 
administered for improj^er purposes V We know, however, 
that comparatively, the insensibility from chloroform (and 
more slowly from ether) vapor is only slowly induced. It 
would be difficult, therefore, to administer chloroform forci- 
bly and against the will, while, of course, the stories of im- 
mediate ansesthesia produced by it are but idle fables. Still, 
it might be administered to persons asleep without much 
diflaculty {Lancet, October oth, 1872, p. 614, and October 12th, 
1872, p. t>49), and this seems the only possible condition 
under which it could be conveniently used for improper 
purposes, unless considerable force was employed to prevent 
the person struggling, which, under ordinary circumstances, 
would be an almost insurmountable difficulty to its use." 

The following case (reported in the Philadelphia Medical 
Times, December 22d, 1877), which quite lately occurred in 

• Forensic Medicine and Toxicology. By W. Bathhurst Wood, M* 
D.. T ~ «^nd Charles Maymott Tidy, M.B., F.C.S. Lindsay A 

>.457. 
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Englaod, more completely conArms our own obBervationB 
and experiments on thia important subject: — 

"A case of tlie utmost tmjmrtaace to the whole prnfeasion, 
not in Great Britain only, but everywhere, was tried before 
Mr, Justice Hawldna, at the assizes at Northampton, on the 
9tli of November. It was a charge against a surgeon's 
assistant of criminal assault— of rape upon a patient when 
under the influence of chloroform. If there is a dastardly 
crime, it is to take advantage of a. woman's helpless uncon- 
sciousness to violate her person. And so the magistrate 
thouglit, who sent the accused to jail on the 14th of Septem- 
ber, declining to hear anything in his favor, and resolutely 
refusing to accept bail. The charge was that a married 
woman, named Child, went to the surgery of her family 
medical attendant to have her teeth operated upon. She 
had been there a day or two before, but the attempt to put 
herundercbloroform then failed. A second attempt was 
rather more successful. She evidently had some peculiari- 
ties or idiosyncrasies in relation to chloroform, for he gave 
it for an hour and yet she was never suflSden tly under its 
influence to admit of the operation being performed. She 
was accompanied by a friend — a Miss Fellows. At the end 
of the hour Miss Fellows went out of the room and saw Mr. 
Child. In a quarter of an hour Miss Fellows returned. 
The prosecutor malDtoined that on Miss Fellow's return she 
was quite conscious, but unable to apeait. Finding it im- 
possible to perform the operation, the accused accompanied 
the prosecutrix and her friend home. So far Mrs. Child 
had been unable to speak, but shortly after the accused left 
the house she complained to her husband that he had taken 
advantage of the absence of Hiss Fellows to assault her 
criminally. Next day, when the accused called, he was 
told about what she had said, and he replied that she was 
laboring under a delusion. Under cross-examination Mrs. 
Child said that she told the aceuaed that if he would admit 
the offence and quit the town (Birmingham) she would for- 
give him. This the accused declined to do, denying that he 
bad committed any offence. He -was then given in custody. 
The prosecutrix stated that the offence was perpetrated im- 
mediately after Miss Fellows left the room; that the prisoner 
went upon his knees and then assaulted her. Miss Fellows 
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stated that on her return she found Mrs. Child in precisdy 
the same position in the chair which she occupied when 
she went out of the room. Such were the facts of the case. 
It was quite clear that there had been either an assault com- 
mitted, or that the woman was under the influence of a very 
pronounced delusion. The whole of the accused's conduct 
was in favor of the latter hypothesis. But in such a matter, 
where no third person was present, the statement of one of 
the two parties concerned must be taken. When a woman 
whose character was apparently without blemish (for in 
cross-examination no attempt was made to call her reputa- 
tion in question) makes a definite charge against a man of 
assaulting her under circumstances which permitted of such 
an assault, the law could only send the case to a jury. In 
the meantime the unfortunate surgeon's assistant was sent 
to prison. 

** When the case came to be tried a large number of medical 
men of repute came forward voluntarily to aid the accused's 
defence, and did this quite gratuitously. The chief witness 
for the defence was Br. B. W. Richardson, F.R.S., whose 
celebrity is world-wide. As is well known, Dr. Bichardson 
has studied anaesthetics very carefully and for many years. 
He stated that there were four stages or degrees in which 
chloroform operated. The first stage was that in which 
consciousness was not lost ; there was resistance and a desire 
for air. In the second, consciousness is lost, but the opera- 
tion is impossible, the patient screaming, often without 
provocation. The third stage is that of complete uncon- 
sciousness, and where all rigidity is lost. This is the stage 
which permits of operation. In his opinion the patient was 
in the second stage ; the third never having been reached. 
He stated that in his own experience he had known persons 
in this second stage to have delusions as to what had taken 
place during that time. He related a number of cases, and 
stated that the fact of such delusions being induced by 
chloroform was one of the earliest objections raised to its 
adoption. He related one case where the patient, a female, 
was being operated upon by a dentist, and alleged that the 
dentist criminally assaulted her. And this she persisted in, 
though her father, her mother, Dr. Bichardson, and the 
i*^****"**" «i8sistant were all present throughout the whole 
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time. She persiated in her convLction long after the effecte ' 
of the chloroform had passed away; and Dr. Richardson 
eaid she was probably of that belief stll!. This evidence of 
Dr. Bichardson'a was corroborated by the experience of Dr. 
Hawkaby, of London, and by Dr. Baundby and Mr. J. F. 
West, of Birmingham. The judge asked the jury if It was 
necessary to sum up, and they replied it was unnecessary — 
they were already agreed upon a verdiet of acquittal. Mr. 
Justice Hawkins pointed out that such a verdict would not 
be the slightest imputation upoa the absolute sincerity of 
the prosecutrix, who, no doubt, flrmly believed every word 
of what she had said. He then congratulated the accused 
upon having had an opportunity of fully vindicating him- 
self from the charge iireferred, and said that the verdict 
of acquital did not mean that there was InsufQcient evidence, 
but that the accused wus entirely cleared of any Imputation 
in respect to tlie charge preferred against him. There could 
he no doubt the prosecutrix labored under a delusion. The 
accused was then discharged from custody, having been in 
prison two months for no offence. It is not merely that this 
unfortunate man was imprisoned for two months for an 
imaginary oiTence, but that any man who is present when 
a woman Is being put under chloroform is liable to have the 
same charge brought against him, that gives this ca£e its 
gravity and importance. 

" Such being the case, it becomes necessary that a little 
more should be known amidst the profession, as well as 
the laity, as to the occurrence of erotic sensations in woman. 
The subject is not a very pleasant one, but that is no reason- 
why it should not be investigated. If it is a fact, and there 
is no douLt about this, that women when being put under 
chloroform are liable to those erotic sensations which they 
experience from sexual intercourse, the sooner the fact is 
generally known the better. It is just the mystery which 
Burrouuds such facts that permits such a monstrous hard- 
ship as that mentioned above to be a possibility at all. Of 
oourtte it is obvious enough to any one that it is a delicate 
matter to inquire into the subjective sensations of women. 
But if these subjective sensations take the practical form of a 
charge of rape, two months In jail, and a trial by jury, they 
pafis fnna the domain of sentiment and enter that of stem 
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reality. Few, comparatively few, of the profession seem to 
be aware that women are subject to conditions and sensations 
identical with those associated with the sexual act, which 
arise quite subjectively and without any extrinsic stimulus. 
The delusion of St. Catharine that the devil visited her 
every night and enjoyed her person when she was asleep 
and could offer no resistance, is no unique experience, but 
one common enough to woman. Every one familiar with 
asylum work knows that a certain percentage of women 
patients have the delusion, among others, that tlie medic&l 
superintendent comes nightly to their bed and violates their 
person during sleep. Of course there is no foundation of 
any kind for such a delusion, except the subjective sensations 
of the woman herself. How strongly such a delusion, how- 
ever, may be. fixed in a woman's mind is evidenced by the 
case related by Dr. Richardson, where the woman persisted 
in her belief though her own father and mother, as well as 
others, were present, and where such assault was physically 
impossible. Such being the case, it behooves every man 
who is to be present with a woman when she is to be placed 
under chloroform to see that there is at least one other per- 
son present, and that, too, the whole time, without inter- 
mission, during which the woman is under the influence of 
chloroform, and that such other precautions be taken as will 
preclude the possibility of such a charge being raised. That 
Mrs. Child charged this unlucky man in good faith need 
not be questioned for a moment. She was far from being 
hostile to him, for she offered if he would avow his guilt 
and leave the town she would forgive him. The charge was 
not pressed from any rancorous spite; that is abundantly 
clear. But it is equally clear that something had occurred 
to that woman which she interpreted into the sexual act, 
and that this was so firmly fixed in her consciousness, that 
it could not be dislodged. It becomes necessary then that 
the subjective sensations of woman should be investigated, 
and made the subject of scientific observations ; and seeing 
that they exist, they must have a scientific value ; and that no 
prudishness should prevent attempts being made to ascertain 
what the actual facts are, and what is their interpretation." 
The following is the experience of Dr. N. L. Folsom, of 
Portsmouth, New Hampshire, in the same line : — 



MEDICO-LEGAL RELATIONS OF CHLOROFORM. 285 

" In 1854 a clergyman's sister came to my office for the 
purpose of taking ether and having a tooth extracted, and 
brought her brother's wife with her. I began to administer 
the ether to the patient, and whilst renewing it she got 
away from rae, and seemed alarmed and offended. I did 
not attempt to compel her to breathe any more ether, but 
urged her to take it, and ao also did her brother'a wife, but 
she would take no more. She had the impression, so her 
brother told me, that I attempted ta violate her, and that 
his wife asBlBted me. It was a long time afterward before 
she would fully give up that she was mistaken in the mat- 
ter."* 

We are almost certain, after a number of careful experi- 
ments, that clilorofomi and ether ean be administered in 
sleep, so as to produce the first stage of amesthesia, and caii 
be carried to full completion or total unconsciousness. Still 
this is rare without disturbing the patient's stomacTi, caus- 
ing nausea, or irritation of the lungs, with risk of sudden 
death, by its dense vapor, and thus rousing him or her to 
couHclouaness, or a condition in ^vhich the patient can resist 
its influence if the party is willing to make the eCtbrt. An- 
other important point is that lou-d talking or handling, sven 
in some cases the slightest touch or pain in any way, will 
cause the patient to start and rouse him to resist. In the 
ease of ether the patient can almost always see indistinctly, 
and in some instances is able to talk during the anasBthetio 

Dr. R, M. Deuig.f of Columbus, Ohio, in an article on the 
Medico-legal IlelatioBS of Chloroform, propounds the fol- 
lowing queries ;— 

"1. Can they be administered suceeasfully to persons 
during natural sleep without awakening them ? 

"2. Can they be forcibly administered for criminal pur- 
post'sinoppositiontothewillof the person to whom they are 

"3. Can a person give competent testimony as to what 
occurred during the aniesthetic state?" 

His general conclusions are, that It cannot be used suc- 
cessfully for felonious purposes, and that a person in the 
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anaesthetic state is not a competent witness. He gives the 
following example : — 

** Most of you are cognizant of a transaction which took 
place in our city a few years since, and which for a time 
produced the wildest consternation. Two employes in the 
service of an express company were said to have been chlo- 
roformed during sleep, the keys 'to the safe abstracted from 
their pockets, and the safes robbed of their valuable con- 
tents. A sponge which bore the decaying fumes of chlo- 
roform was found near the head of one of the messengers, 
etc. The whole thing was well gotten up, and was calcu- 
lated to deceive even the most incredulous, and excite a 
syiripathy in behalf of persons who had not only been 
robbed, but nearly strangled. In less than a week, how- 
ever, the possession of large sums of money led to the ar- 
rest of the supposed chloroformed individuals, and to their 
incarceration in the Ohio State prison." 

SOME PHENOMENA OF ANAESTHESIA BY PRO- 
TOXIDE OF NITROGEN. 

Mr. F. W. Braine, in a paper on this subject {British 
Medical Journal j January 23d, 1869), observes: **It is curi- 
ous to remark how often, as unconsciousness comes on, the 
ruling idea is one of noise and motion combined. Some 
patients think they are seated in, or running after, an omni- 
bus, but many more imagine themselves in a railway car- 
riage, traveling faster and faster, till they suddenly seem 
to enter a dark tunnel, and then all is a blank to them. 
Sensual emotions are not un frequently excited in both 
sexes. A man who had been married about three months 
stated, on awakening, that he had been dreaming of his 
wife ; and an unmarried hysterical girl certainly gave evi- 
dence, by her movements, that she was quite aware of one 
of the duties of married life ; and moreover, in this case, 
the idea Vas still present when she was able to speak, for 
she addressed the administrator in terms far fonder than the 
occasion warranted, while another girl, who had behaved in 
a similar manner, said, ' I hope I have not said anything 
naughty.' Both of these cases brought forcibly to one's 
recollection many trumped-up cases of felonious assault, 
and how pxtremely inadvisable it is to have recourse to an- 
aesth a third person being in the room." 
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"At a receut meeting of the Odontological Society, it vas 
stated that the nitrous o^de liad been administered in a 
few eaacB of pregnancy, but delivery not having at that 
time taken pla^^e in any one of these cases, the condition of 
tlie fcetua in uiero was unknown. A lady, one of the above 
cases, whom I put fully under the influence of the ga« 
twice during the eighth month, basest been confined with 
a fine healthy Ijoy ; so that, in this case at least, the gas 
cannot have interfered with the nutrition of the child, for 
it weighed at birth eleven pounds and a half. 

" When administered to a girl, aged nineteen, with cavi- 
tlesln the apices of both lungs, tbe patient w^b insensible 
at the end of forty-five secondH. The respiration suddenly 
became very shallow and panting, whOe instead of the rosy 
hue which generally appears over the face and lips on the 
removal of the face-piece, the lips and face became more 
dusky before the red tint appeared ; the pulse was not 
afiteted, but the respiration, for more than half an hour 
afterwards, was very shallow and hurried." 

CHLOROFORM— ITS ACTION AS A POISON. 
Cblorofomi is an irritating poison. In a case quoted 
by Taylor,* an individual swallowed four ounces. He was 
able to walk a considerable distance after taking this large 
dose, but subsequently fell into a state of coma. The pupils 
were dilated, the breathing waa stertorous, the skin cold, 
pulse imperceptible, and there was general convulsions. 
He recovered in five days. {Medical Oazeite, vol, 47, p^e 
676.) A second case reported swallowed nearly two ounces 
and recovered ; and a third swallowed two ounces, but he 
died in six hours afterwards. In this case the pupils were 
fully dilated, the breathing was stertorous, and the skin 
covered with a cold perspiration. On Inspection, the lungs 
were found much engorged with blood, and there were 
some apoplectic efflisions in these organs. The stomach 
was slightly inflamed in patcties, and the mucous mem- 
brane was so f tent d, [Ajnerican Journal Medical Sciences, 
October, 1866, jiage 571.) A physician set. 57, swallowed 
three ounces of chloroform. He Immediately began to 
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HtHgger, as if Intoxicated. He vomited and sunk into a 
deep Htupor, and was In a Btat« of complete ansesthesia. 
His skin was paie and tolerably warm ; the muBcles were 
relaxed, the breathing short, and the action of the heart 
weak and intermittent. In aboutfourteen hours sensibility 
returned. Acute gastritis ensued, with rapid oollapse, and 
proved fatal in twenty-nine hours from the time the chloro- 
form was taken. (American Journal Medical Science, Jan- 
uary, 1870, page 278.) 

Treatment. — In poisoninR from liquid chloroform, the 
stomach pump and emetic should be resorted to. If evi- 
dence of suspension of the action of the heart (syncope) ex- 
ists, there shoulil be a free exposure of the face to a current 
of air, conipresHloti of the chest and artificial respiration, 
with warm applications to the chest, with active friction 
and stimuli externally and by the rectum. The poles of a 
galvanic i>attery applied to the chest and side of the neck 
with sponges dipped in hot water sliould be used. Hpirltof 
ammonia aroniata has been found useful when injected 
hypodermically, and strychnia In thesome way, to act upon 
the respiration. This must be given in minute doses, and 
great care must be given to the gastritis and disturbance of 
the liver, which are apt to follow in the convalescence of the 
patient. 

ETHERS ADMINISTERED INTERNALLY. 

Ethers as a class are poisons, and if taken into the 
stomach in very large quantities will produce death. BtiU 
they can be employed for a long period without dangerous 
action on the heart aiid respiration. The habitual use of 
ether ruins the digestion and causes chronic disturbance of 
the nervous system (see cases subsequently reported), and 
tills has been confirmed by E. Martin Ewald, of Berlin. 

In dogs, whose brains are exposed, the vigorous inhala- 
tion of ether soon rendei% that organ completely insensible 
to the electrical current (Hitaig.) 

After introducing ether into a dog's stomach, Claude Ber- 
nard observed an Immediate secretion of a large quantity 
of pancreatic juice. There was vascular congestion of the 
intestine; and its secretions became more abundant, "wliile 
absorption was accelerated. The chyle vessels were strongly 
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injected, which must be explained by the abvmdance of 
pancreatic juice present in the bowel (Blnz), when fat in 
fine aubdlyision is introduced, and the oonsequently in- 
creased fiu^lllty with which it could be absorbed. 

If the blood be examined (Binz) after twenty drops of 
ether have beeu talien, the co-lorleBa corpuscles in it are 
found to be twice as numerous as usual. It is probable that 
here also ether has a direct action on the abdominal glands, 
and especially the spleen. 

ETHER INTOXICATION. 

"A few years ago there was published in the Jlepoi-ter* 
the 'confeaslona of an ether inhaler,' a member of our own 
profesBion, for whom it aubBcqiiently became our sad duty 
to sign a certifleate of insanity. 

"We are reminded of thl8 by a paper in the London Jftd- 
ical Seoord, by Dr. Ewald, of Berlin, on a somewhat sim- 
ilar case. It is that of a man aged thirty-two, who was 
lately admitted Into the Charite Hospital, under Professor 
Frerichs, suffering from general debility and trembUng of 
the musolea. On inquiry, it was found that he was notori- 
ous in Berlin for intosicating himself with ether, his abuse 
of which bad reduced him to his present miserable condi- 
tion. He was originally temperate, and had been a univer- 
sity student, passing all liis examinations with credit; he 
was, however, of a mystical turn of naind. Unfortunately, 
a little more than nine years ago, there fell into his hands a 
medico-popular treatise, in whicli the use and effects of 
ether, used medicinally, were described, and a glowing ac- 
count was given of its effect in quickening the creative 
power of the mind. He procured about two or two and a 
half ounces of sulphuric ether, and inhaled it from a hand- 
kerchief; the result being to produce insenslbiUty for about 
a quarter of an hour, during which time he imagined that 
he lived for an indefinite time, and traveled over whole 
worlds. This condition, however, he was not again able to 
induce in so high a degree. Becoming gradually more and 
more addicted to hia habit, he no longer confined himself 
to indulging himself in his own room, but with his ether- 
ized handkerchief before his face, he wandered through the 
Medlenl and SnrglcEil Reporter. 
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streets, purchasing small quantities of ether at the druggists^ 
shops, until, at last, he became so great a nuisance to them 
that many of them closed their doors against him. He was 
also turned out of his lodgings, on account of the annoyance 
produced by the smell of his breath, and became a houseless, 
wanderer, reduced in means and in health. In the hospital 
there was no indication that his mind was affected; his 
memory was not impaired ; his style of speaking was fluent. 
On one occasion an attempt was made to produce complete 
ansesthesia. For this purpose more than seven ounces were 
required; the ether being given by an inhaler, and loss 
being prevented by closing in the apparatus with cotton- 
wool. No sooner, however, was the inhalation stopped, 
than the state of insensibility passed off. He was then 
allowed to take the ether in his own way, by inhaling it 
from a handkerchief. Given in this way, it produced a 
stage of excitement, during which he danced about the 
room, talked nonsense, and appeared much pleased, but 
there was no true narcotism. It was not thought justifiable 
to subject him to other experinlents with ether, as it was 
desirable to break through his habit. It is interesting, that 
his susceptibility to the action of cannabis indica was not 
impaired. This drug was given as a substitute for ether, 
and on the first occasion, too large a dose having been given, 
the result was the production of phantasms, such as are in- 
duced by the smoking of hasheesh." 

The late Dr. Morgan, of Dublin,- states that ether is em- 
ployed in certain portions of Ireland as a substitute for 
whiskey. 

A case has come under the writer's notice in which a pa- 
tient began the use of sulphuric ether in teaspoonful doses, 
as a nervine ordered by a physician, and ultimately in- 
creased the dose to one pint per day. When informed of its 
injurious character, she had lost her appetite, and suflfered 
gastric disturbance ; she gradually diminished the quantity 
and was able to give it up after a month or two. . The only 
eflect it had upon her was to give her apparent strength to 
go on with her teaching of music. Large quantities of 
ether have been taken internally, and, so far as we have 
been able to learn, no death has yet occurred from its use in 
this way. 
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CHAPTER XI. 

GENERAL CONCLUSIONS. 

Alcohol preparations. Treatment of poisoning by Ether. Inhalation 
and internal administration. Precautions in its Inhalation. Bi- 
chloride of Methylene. Hydrobromic ether; use and new mode of 
preparation; conclusions. Ethidene dichloride. Oxygen, hydro- 
gen, and nitrogen gases. Dr. Oray's experiments with oxygen gas. 
On the use of anaesthetics, especially Chloroform, in dental opera- 
tions. Treatment of chloroform poisoning. Chloroform and Chloral 
in poisoning by Strychnia. On the choice of ansesthetics. Another 
death f5rom Chloroform. Bibliographical list of papers and works 
on ansesthetics. The Metric Hystem. 

ALCOHOL- SPIRIT OF THE SPECIFIC 
GRAVITY 0.835, U. S. 

OFFICINAL PREPARATIONS, U. S. 

Alcohol dilutum. — Diluted one-half with water. 

Alcohol fortius. — Spirit of the specific gravity 0.817. 

Spiritus vini gallici (brandy). — About fifty per cent, ot 
alcohol. 

Spiritus frumenti (whiskey). — About fifty per cent, of 
alcohol. 

ANTIDOTES. 

The treatment of poisoning by any form of alcohol, or its 
compounds, is removing all the spirit from the stomach by 
an emetic of mustard and hot water, or if the stomach will 
not act employ stomach pump. Cold water or ice to the 
head, strong coffee, stimulants, galvanic current, and arti- 
ficial respiration. 

POISONING FROM ALCOHOL. 

In chronic alcoholic poisoning withdraw stimulants, and 
substitute the following mixture, to be given about the time 
of the strong craving for a drink. • 

J^. Potassii bromidum, &ij. 
Tinctura capsicum, fSss. 
Syr. limonis. 

Aqua menlhae pip., fiASj.— M. 

Sig.— A tablespoonftil about twelve o'clock M. in water, with a 
cracker. Abundance of good, rlph, well-seasoned food, and the mix- 
ture at bed time, to procure sleep. 
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ETHER. 

OFFICINAIi PREPARATIONS, U. S. 

-^ther. fortior. — Specific gravity 0.728 for inhalation and 
internal administration. 
Spiritus setheris compositus. Hoffinann's anodyne. 

PRECAUTIONS. 

Ether should never be inhaled after a full meal, not only 
to avoid the annoyance of vomiting in the midst of the 
operation, but also the danger of asphyxia by some of the 
vomited matter dropping or running into the larynx and 
trachea. If nourishment is necessary let it be of a liquid 
character. Perfect quietude should exist around the patient. 
Clothing should be perfectly loose so as to not interfere with 
respiration. Ihlse teeth should always be laid aside. The 
inflammability of ether should be remembered as well as the 
density of its vapor (2.568), for this density, although insur- 
ing comparative safety around a light, will cause it to ignite 
if the light be even some distance under it; Examine and 
record condition of the patient's heart and lungs, and in 
suspicious cases all the organs. In holding a patient down 
during the stage of excitability, do so firmly, at the same 
time allowing the limbs as much freedom of motion as pos- 
sible. Being held in a vice like grasp frightens the patient, 
and has caused dislocation, and even fractures. 

DANGERS IN THE ADMINISTRATION OF ETHER. 

Ether is not altogether free from danger, but it always 
gives warning before it causes the death of the patient. The 
ultimate efiects of anaesthetics show that they are all depress- 
ing agents. It will produce entire insensibility in al\ cases, 
with little or no risk, if administered by a competent person. 
The countenance should be watched, and the difficulty of 
breathing promptly attended to. The moment the face as- 
sumes a purple, dusky, or extremely pale hue, remove 
the inhaling apparatus and admit fresh air. If not sufficient, 
draw the tongue forward with a pair of artery forceps, or by 
a towel wrapped around it, at the same time keeping the 
mouth open by pressing on each side of the jaw w^ith bent 
thumb and index fingers, pressing the cheeks between the 
teeth or gums. If the arrest of respiration be due to the pres- 
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e of vomited matter in the larynx, the head should be 
turned quickly and lowered below the level of the table. This 
precaution should always be taken when vomiting occuw. 
If these meana ahouid faC, ilarahall Hall's method of arti- 
ficial respiration should be employed, or a amall air-bag or 
bellowa with a nozzle might be uaed, inflating the lunga, 
then withdrawing the instrument and pressing firmly but 
steadily on the chest, this being repeated not more than 
eighteen times per minute. An enema of equal parte of 
I brandy and luke-warm water should be given at the same 
I time. A towel soaked iu ice-water slapped two or three 
times on the chest and face, will sometimes succeed where 
other means have failed. 

ADMINISTEATIOS. 

An inhaler is made by folding a towel into a large cone 
or bag, and then placing a large sponge in its apex. Ether 
la then sprinkled upon it with a free band, half an ounce or 
more at a time, and repeated if necessary by renewing the 
supply of ether. The lower part of the face, mouth, and 
nose, is covered with the cone, so as to exclude moat of the 
air, and allow the patient to fill his lungs with more or less 
diluted ether vapor, depending on the care with which the 
cone Is applied. There will be at the beginning of the in- 
halation attempts to struggle, which are tc be gently re- 
strained. Quiescence gradually comes on, the patient pass- 
ing into profound insensibility. If, however, the face be- 
come very pale or livid, the inhaler should be set aside 
until this condition disappears. The patient is considered 
as ready for the operation when the arm, when raised, will 
fall aa if paralyzed, or when the orbicularia palpebrarum 
muscle will not respond to irritation, or the conjunctival 
surface of the eye can be touched with impunity. Early 
atage of anseathcsia by ether pupils are contracted, but when 

, there is complete antesthesia the pupils become dilated, and 

^ the respiration is slow and deep. 
J^ If the operation la to be a prolonged one, when the patient 
iB fully under the influence of the anesthetic, holding the 
inhaler one-half inch or so from the patient's face will allow 
enough air to reach the lunga to insure perfect safety, and 
enough ether to hold him oompletely under ita influence. 
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BICHLORIDE OF METHYLENE. 

Introduced by Prof. Richardson in 1867. A (K>lorless fluid, 
having an odor much like that of chloroform. Pleasant 
to inhale as a vapor, producing very little irritation of the 
fauces and air passages. From its easier evaporation, it re- 
quires freer administration than chloroform, and because of 
its denser vapor, less quantity than ether. Six deaths have 
occurred from its use. It has many of th.e dangerous quali- 
ties of chloroform, and death remits from syncope, with di- 
lated pupils. 

HYDROBROMIC ETHER. 

This ether has been employed by me, and in several cases 
with success, since my first report on page 79, and in the case 
somewhat delayed (see Smith case) ; also a case of success- 
ful removal of diseased toe-nail, by Dr. Drake of this city, 
and a cyst of the hyoid bone, by Dr. S. W. Gross before 
the class at'^Jefferson College Hospital. The ether was given 
by myself and the pulse was under the care of Dr. Levis, 
who kindly sent me the following letter in reference to it, 
when I desired an expression of his opinion in regard to it. 

** Apbii. 28th, 1879. 
** My Dear Doctor:— My impressions of the new anaes- 
thetic were decidedly in its favor. The circulation was not 
depressed, mental excitement did not occur, and respiration 
continued to be normal. 

"I would be much gratified with the opportunity of see- 
ing more eases of its use. Where can I obtain a supply 
of it? *' Truly yours, 

**R. J. LEVIS.'' 

I find that hydrobromic ether exposed to the air and light 
changes in color, becoming at first yellow, then yellowish- 
brown. But this does not interfere with its anaesthetic 
qualities, but produces a more aromatic or peppery taste ; it 
should therefore be free from alcohol and water, and kept 
from the light. Dr. Greene, before Icuviitu: for Paris, furnished 
me with his method of preparation , \v ii ich I have appended, 
so that any careful pharmaceutist cnin make it : — 

''Coarsely powdered potassium bromide is heated with sul- 
phuric acid, diluted with its volume of water in a flask or 
retort, and when vapors of hydrobromic acid begin to be 
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dieengaged, alcohol ia allowed to flow in Blowly, as in the 
preparation of ether. Ethyl bromide diatillfi over with water 
and some alcohol. It ia decanted, agitated with water to 
remove alcohol, and dried with potasBium carbonate. It 
needs no other porlflcation." 

IDEOPATHIC P08T-AURICULAK PERIOSTITIS, 

OPERATION AND RELIEF UNDER HY- 

DROBROMIC ETHER. 

REPORTED BY W. D. FEIDLEB. 

In case No. 15 (page 76), before reported, it waa necessary 
to perform an operation, and the following notes were made 
by Mr. D. W. Feidter, one of my assistants at Jefferson Col- 
lege Hospital ear clinic. "The patient at No. X took gij of 
hydrobromic ether by inhalation in the presence of Prof. 
S. D. Gross, and the result was that the patient was only 
drunk, and would not inhale properly (as observed Dr. 
Gross, 'hewasaastlffaaapoker'). The nurse then brought 
a fresh supply, and by the use of gj he wa* fully under its 
influence in forty neconds, when he wasras limber as a rag. 
Dr. Turnbull made a long incision down to the bone and 
into the body of the sterno-cleido-mastoid muscle without 
the slightest indication of pain, with very free hfemorr- 
hftge, but no pus and no roughness of the bone, but with 
great relief to the patient's head and pulse. The temperature 
being reduced from 102° to 99°. Patient fully recovered after 
six weeks in the hospital." 

Remarks hy Dr. Turnbull. — This patient was In the same 
condition as the one before referred to. (See page 28.) When 
pure ether was administered by Dr. AlUs, the patient con- 
sumed eight ounces and was not relaxed, and the doctor 
had to employ chloroform before I was able to perforate the 
mastoid cells. 

Conclusions in regard to hydrobromic ether as an antea- 
thetic in twenty-flve cases, being an additional four cases 
Blnce my report on page 79. 

Shortest time taken to place a patient Minutes, seconds, 
under Its amesthetic influence, . 40 

Longest time, H 40 

Longest time under its influence, 60 

Largest quantity consumed, eight ounces. 
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With one patient out of the new cases there was vomiting, 
as the i>atient had taken dinner before the operation. This 
was the little girl operated on by Dr. Samuel W. Gross. 

ETHIDENE BICHLORIDE. 
The Scientific Grants Committee of the British Medical 
Association have received from a special conuuittee are- 
port, in which it is claimed that tlus ansesthetic presents all 
the advantages of ether, without any of its disadvantages. 
Mr. Thos. Bird, M. R. C. S. E., thinks it a good ansesthetic 

for children. 

OXYGEN 

Is not a true anaesthetic. 

OXYGEN, HYDROGEN AND NITROGEN. 

It has been found that animals are capable of respiring 
oxygen gas for a long period of time without other apparent 
effect than increased liveliness and augmented appetite. 
Oxygen gas, when respired by man, to the extent of twenty- 
nine to thirty quarts, produces little effect. Any insensibil- 
ity produced by the inhalation of nitrogen or hydrogen and 
rarefied air, is due to deficiency of oxygen, of which as- 
phyxia is the result ; or perhaps it may be produced by- the 
analgesic effect. 

OXYGEN GAS AS AN ANESTHETIC. 

In the early part of this work (see page 83), I stated that 
Dr. Gray, of Richmond, intended to continue his experi- 
ments with oxygen gas,* and I now (June 9th) give his con- 
clusions, which he has kindly sent me. After employing 
it in six oases of teeth extraction, in none of which was 
there profound aniesthesia, only its first stage, he states :— 
** On both occasions the gentlemen present fully concurred 
with mo that oxygon gas is undoubtedly ansesthetic for two 
or throo minutes after withdrawal of the gas. It wiU be 
noted that the drawing of the last teeth in all the patients 
gave |win. That oxygen gas is not anaesthetic to the same 
dogroo as nitn^us oxide, we equally agree." 

ON THK I'SK OF ANAESTHETICS, ESPECIALLY 

CHLOUOFOUM, IN DENTAL. OPERATIONS. 
I have iH^foro me the prtx^eedings of two dental associ- 
♦ IHibllshtHl by Uichmond. Va.. Medical Monthly. June, 1879. 
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atioDs, both contAiaing as members, geatlemeo of culture, 
having a medical as well as a dental education, while there 
were present to aid them medical men who had given the 
subject of amesthetics careful study, who had much experi- 
ence, and had performed numerous experiments with the 
various agents employed. 

The president, in opening the dlgcussion, at a meeling of 
the British Odontologloal Soelety, stated, that the subject 
for discussion was, "The use of Chloroform in Dental Oper- 
ations," and that it had been suggested by the editor of the 
British Medical Journal, in commenting upon the death of 
a child two years and a half old, in May, 1878, from the ef- 
fects of chloroform administered to facilitate a dental oper- 
ation. He concluded his remaj'ks on the case with the 
following query : la it ever right to give chloroform for 
dental purposes? We wish the Odontological Society would 
pronouncean authoritative opinion on the subject, and were 
they to do so, absolutely forbid it." 

After a full and free diacuHsloii, " the president said that 
all who had spoken had agreed that the use of chloroform 
in dental operations could not be absolutely forbidden, but 
that It should be restricted to very exceptional oases. Mr. 
Charles Tomes added some very practical suggestions ; 
he said it should only be given at the patient's own house, 
and with the patient in a recumbent position. His own 
opinion was that a previous consultation with the medical 
attendant of the patient was also desirable. He proposed 
that the society should adopt these suggestions in the form 
of a resolution, thus ; — ' That it Ifl the opinion of the society 
that the use of chloroform in dental practice should be re- 
stricted to very exceptional cases, that it should only be 
given at the patient's own house, and with the patient in a 
recumbent position, and that whenever circuni stances will 
admit of it, a previous consultation with a qualified medi- 
cal practitioner is highly desirable.' This resolution not hav- 
ing been passed, the president said he would be sorry to urge 
the society to come to a definite conclusion against their 
inclinations, No doubt practitioners in London and other 
large towns were more favorably situated as regarded the 
facility of obtaining advice and assistance than were their 
brethren in the country, and it was possible that an unfair 
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use might occasionally be made of the resolution by the l^al . 
profession. He would not^ therefore, press it. It was tiie 
less necessary since all the speakers had agreed that though 
the use of chloroform might be occasionally justifiable, it 
was very undesirable to use it in any case where the services 
of other and safer anaesthetics could be made available, and 
he felt sure that the strong conviction of the danger and re- 
sponsibility attached to the use of chloroform which had 
been expressed by some of the speakers- would have great 
influence with the profession." 

Thus we see that the British Odontological Society would 
not or could not pass an authoritative opinion on this all im- 
portant question. We find the same disposition on the part 
of an American society* to continue using chloroform in 
dental operations, notwithstanding the dangers offered by 
this agent. Its chairman. Dr. J. J. Caldwell, of Baltimore 
(not a dentist), after preparing a careful report ending with 
a list of the various anaesthetics, gives the following 
opinion : — ** Of these, preference has been given to sulphuric 
ether, chloroform, and nitrous oxide gas, both as regards 
safety and efficiency. It is well to know which is the safest, 
and, at the same time, the best for the purpose of the dentist 
This knowledge can only be obtained by experiments, and 
experiments thus far have proven adverse to the use of chto- 
roform,^^ 

** Death at the hands of the dentist is, relatively speaking, 
much more common than at the hands of the surgeon, when 
chloroform is used. The explanation seems to be found in the 
fact that anaemia of the brain is induced by the drug, which 
assuredly depresses all the vital functions, and this anaemia 
inducing syncope, is again reflected on the heart, inducing 
paralysis of that organ ; then, with the two legs of the great 
tripod of Bichat taken away, the catastrophe is precipitated. 
Hence decubitus must be insisted upon." 

Dr. Thompson, a distinguished dental surgeon, who is 
chairman of the Committee on Anaesthetics of the society 
for the years 1879-80, stated the following :—" In past years 
when the subject of anaesthetics had been taken up, it seemed 
to have fallen through of itself. It is a subject that should 

♦ Maryland and Districtof Columbia Dental Association, Washing- 
ton, D. C, October 8th, 1878. 
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never be dropped without complete exhauatioa. We are re- 
miss in our duty if we allow It to go with any thing aliort of ex- 
haustion. Thepracticeof anceathesia is one that should com- 
mand a great deal of study and caution. It has been stated 
here to-day that we can do agreat deal of injury to ourpatienta 
by not giving enough as well as by giving too much. That is 
true. Timidity dulls perception, but boldness in the exhi- 
bition of anteBtheties enables tbe operator to exercise more 
caution. 

" He who gives nitrous oxide indiscriminately runs a riait 
of killing his patient at any tim.e. Iii admiuiBtering an an- 
lesthetJc we can have some indication of trouble, and this 
must be recognized. We also know that from idiosyncrasy 
often ensues failure. There are some diseases that must be 
Attended to previous to bringing to a condition of aniestheeia. 

"A patient cametomeclaimingtobe perfectly healthy, but 
there was a lymphatic appearance that made me suspect 
that all things were not right. Tbe pbyeician said, 'Go 
on; it is all right.' We gave her gas, and tbe first few in- 
spirations went on very nicely. Some more, and she 
showed indications of serious heart trouble. I stopped the 
gas and used the battery. She revived, but, after a little, 
went off again, showing that it was not tbe gas that was tbe 
sole cause. 

" Now, relative to the restoration from anteathetica, I have 
found nitrit« of ainyl of extreme importance. I had a case 
where tbe patient was given up as dead, when by the exhi- 
bition of nitrite of amyl full resuscitation ocuurred." 

Dr. Hodgkin says; — "A reaame of the attitude of the pro- 
fessions of medicine and dentiatry on the subject of anfes- 
thetics and their value and action may here be given, and 
as dentists you are naturally so strongly interested in the 
subject as to justify an expectation that this will be com- 
plete, and yet it isadiEBoult thing todo; for science, though 
fio exact, is yet variant in the enunciation of ber dogmas 
through her chosen apostles. Theunanimity of division be- 
tween the northern and southern sections of our iand 
on tbe relative dangers of ether and chloroform is well 
known. Tbe wave which seemingly threatened the destruc- 
tion of tlie chloroforraites was driven back by the accident 
of the late CJivii War, which proves that the large percent- 
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age of deaths at the hands of those using chloroform in civil 
hospital cases, did not occur in the field and under average 
war circumstances. The advocates of ether still cling to 
that drug as the ansesthetic, claiming for it exemption from 
fatal efiects in all but foregone cases.'' 

The report of the chairman was followed by a report of 
the president, Dr. B. F. Coy, a well-known dental surgeon, 
of Baltimore, which we are unable to give in full for want 
of space, but which contains the following statement:— 
** Nitrous oxide gas, especially the condensed gas in cylin- 
ders, answers nearly all the purposes for the dental surgeon, 
but tedious operations on the bones of the face require an 
agent more durable in its efifects ; then use the best chloro- 
form and no mixture with ether (p. 56)." Again, in con- 
clusion, he states: — **An experience of over thirty years in 
the use of anaesthetics without accident or serious untoward 
symptoms, secures the right to speak warmly upon a sub- 
ject that has given the human race the greatest blessing in 
surgery, of which Ihey have been the recipients in ancient 
or modern times." In summing up the discussion in which 
the writer took part, Dr. Coy states: — **I did not expect to 
speak upon this subject, as it was well discussed. My ex- 
perience with the condensed nitrous oxide gas has been very 
satisfactory. I have never had a patient show^ny ill effects 
from its use. I have given chloroform very often, and a 
great many times the posture necessary was a sitting one. 
I have sometimes found it necessary to throw nay patient 
back into a horizontal position. ... I have, of late, 
made use of nitrite of amyl as a restorative in the use of 
chloroform, and for establishing the action of the heart, when 
becoming too much depressed, with good effects." 

Now, in carefully sifting this evidence, what do we find? 
First. — That chloroform is not absolutely necessary for 
any or all the ordinary operations in dental surgery; except, 
in a few tedious or rare instances, or where the actual cau- 
tery is employed. This powerful and dangerous agent, 
chloroform, should never be given unless a medical assistant 
be present, and the following means at easy command:— 
A bottle of nitrite of amyl, a portable galvanic or faradic 
battery, liquor ammon. fort., ice, a pair of catch-forceps, and 
an air-bag with nose-piece, to carefully infiate the lungs. It 
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Should never be given in the dental cliair, butalwaya in the 
reclining position. Pure sulphuric ether has been eince Ita 
discovery, and is now, employed by the dental profession of 
■ New York and Philadelphia in all operations in dental 
surgery, without accident and with perfect satisfaction. 
Mr. Charles Tomes, of London, reported that, in a visit 
to a New York hospital, he hu.d seen several cases of cleft 
paJflte who were aucctesfully operated upon under ether 
and kept under its influence without impeding in the least 
the movements of the operating surgeon. All danger from 
bleeding was obviated by laying the patient on his side, so 
that the blood could run into the cheek and out at the angle 
of the mouth. After this evidence of what was possible, he 
might i>e pardoned for thinking that the adaptation of ether 
to dental requirements was merely a question of raanago- 

The following is the opinion of Dr. J. E. Garretson, ex- 
pressed in a letter to the writer in 1878, on this important 
subject; and tliere is no one in this city who has more 
experience or better opportunities for testing the value of 
the agents of which we write, in a class of operations the 
most difficult to manage under antesthetic impression. 

" I cannot doubt that the circulation of the book will be 
large. Aniesthetics in surgical practice is a subject of the 
greatest consequence. Let me express my gratificatiDn at 
the special care with which you have presented the matter 
of chloroform. While using chloroform more or less every 
day out of sheer neoeaaity, yet I am not less afraid of it than 
had Faust occasion to be of his convenient agent Mephisto- 
pheles. Certain it is I never allow myself to be caught 
alone with it. What prayer was t« the savant's devil, ether 
, is to chloroform. I play the one against the other. " 

"Concerning the healing of wounds under the employ- 
ment of chloroform and ether, I am emphatic in my convic- 
tions of an evil residing in the former; to the fact of such 
evil I had my attention first directed during the war. Flaps 
glaxe but poorly under the chloroform, impression, when 
compared with that of ether. Force at large seems to be 
debilitated. I desire to be put on record as condemning the 
use of chloroforna wherever the surgeon can get along with- 
out it." 
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An equally able surgeon, well known for hia estensive 
knowledge of every department of surgery, gave the fol- 
lowing t«Btlniony in the discussion before referred to, in the 
Odontological Society of Great Britain." 

" Mr. Jonathan Hutchinson said he could, frona persoDsI 
experience, testify to the Biiperiority of nitrous oxide gaa 
over other anieathetlCH. He would allow any one who had 
had some experience in the use of the gas to give it to him, 
but he would only take ether from a thoroughly qualified 
person, and would not allow any man living to give bim 
chloroform. He had used both ether and chloroform largely ; 
he had lost one patient from chloroform eighteen years ago, 
and had had many alarming cases; he had seen fatal cades 
also under the care of others. During the last six years he 
l^ad almost invariably used ether, and during that time be 
had not had a single alarming case. He strongly disap- 
proved of some of the complicated inhalers now in use, in 
which, for the sake of economising ether, the patient waa 
made to re-inhale his own breath, tlius taking in a quantity 
of carbonic acid as well as ether, lu the only bad cases 
connected with ether which he had seen, some such appa- 
tus had been used. He greatly preferred a sunple leather 
month-piece, perforated at the top, with a sjwnge and towel 
inside ; in this way the patient got plenty of air and plenty 
of ether. Tliere certainly were a few cases in which chlo- 
roform waa preferable, viz., for old people and very young 
children. Old people over sixty did not always recover 
readily from ether narcosis. He had met with several 
cases in which there had been alarming continuance of in- 
sensibility, and in one case death seemed to be partly due 
to this cause. Clilornfonn seemed to he leas dangerous than 
ether to old people; and in the case of infants there seemed 
to be practically no danger at all, while it was most dan- 
gerous to young people. At the hospital in Moorflelds there 
used to be, on an average, a death from chloroform every 
year, and they were nearly always young people operated 
upon for strabismus. Chloroform was certainly more con- 
venient iji some reypects and plcasauter to take than ether. 
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Patiente wbo haij tried both almost Invariably preferred the 
former; but he thought it criminal to place a patient in 
danger of losing his life by g^iving chloroform, when ether 
had been found to be so much safer." 

"The president asked Mr. Hutchinson whether he did 
not think that dental operations presented some peculiar 
features which entitled them to apecial eon Bide rati on." 

"Mr. Hutchinson said he could not call to mind any 
points in which dental operations differed materially from 
those in general surgery ; he thought that the opinions he 
,had expressed would apply equally well to them." 

TBEATMENT OF POISONING BY CHLOROFORM, 
OR CHLOROFORM NARCOSIS. 

Prof. Orogs's Method. — The surface of the chest should be 
smartly slapped with the fringe of a towel dipped in ice 
water ; a piece of ice introduced into the rectum ; the head 
must be lowered and the legs elevated, and ammonia held 
to the nose, an assistant meanwhile practicing artificial 
respiration. (See also page 104. The means to be resorted to 
to prevent death from chloroform.) 

Mr. Clover* finds, in spite of all his care, that chloroform 
will cause the action of the heart to fail, and he la not so 
wedded to It that he will allow his patient to be killed by it. 
But he states, "'remove the chloroform and administer ether 
vapor for a few inspirations," (or what is still better, as re- 
commended by the late Dr. 8anBom,t continue with the ether 
until the operation is flnished.) 

Dr. Clover also remarks, " The mixture of nitrite of 
amyl with chloroform has been strongly advocated recently 

■ A Guide to Ttierapeutlca and Materia, Medlea. Br Koliert Farqu- 
harsun, M. D. Secood American edition. Enlarged and adapted to 
tUB U. 9. P. by Frank Woodburj", M. D.. phjulclau to the Qerman. 
Hoapitiil, Phlladalphla. Philadelphia : H. C. Len, 18TB, p. 208. 

t Antagohibh or CHLOBOPOfiK AND Etheb.— Dr. Greenhaleh 
Etateii at the meeting of tbe Obntetrlotil Sooletj- of London (Febrnary 
7tb. 1866), that ho had requeated llie late Dr. aansom to admlnlBter 
chlortiforra to a Iftdy during the removal of a large polypaa from, the 
uterus. Shortly aflertbe administration of the obloTOform, and batore 
complete ansxthesla wbm Inducad, her pulse began to fhlter, her 
breathing became embarraSBed, and her cduntennncp livid. Dr. San- 
som, wlth'iut delaying the In halation, substituted ether with the beat 
results. Dr. Greciihnleli be(,-geil to iisk that gentleirian If he had 
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by Dr. Saiidford, an Americau physician. I bave tried it 
in a dozen cases, and find tbatlt produces insensibility ri^ 
idly ; and if tlie aiiteatbetio ia tlien removed, the recovery 
is very satisfactory, but when the inhalation is continued 
for three or four minutes, there seems to be nearly as mucli 
subsequent depression." 
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.A large and poisonous dose of strychnia produces symp- 
toms very closely resembling those of tetanus, but are more 
strongly marked and rapidly reach their masimum. The 
symptoms usuaily come on in twenty minutes lo half an 
hour, and are not usually delayed beyond an hour. The 
first symptoms are general uneasiness, with restlessQess 
and soreness of the limbs; shooting pains, like electria 
shocks, occur in various parts of the body, often first in the 
back and down the arms and legs. Tetanic and paroxysmal 
contraction of the muscles soon set in-^in niy experiments 
with frogs, cats, rats, and dogs, it acts at once — and these 
symptoms grow rapidly worse, and make the body rigid 
while the paroxysm lasts. 

If the dose has been lai^e the paroxysm is usually very 
severe, In one case, in which a woman had taken half a 
grain by mistake, there was thirty-seven or more paroxysmal 
contractions of the muscles, and the respiratory niovementa 
at times were almost completely arrested, so that her face 
became bloated and livid, the Jugular veins standing out in 
the neck, and the eyes staring and proiijinent. Each, of 
these spasmodic attacks lasted from a few seconds to ti 
minute, and then ceased. The mind of the {latient was un- 
adopted ti eimllHr practice In otlier u&ees with good efTccts; and, If bo, 
whether he oonsldered that the vapor of ellier could he regarded ai 
an aotldote to the evil oonaequencea of chloralOrm, and whether bi 
could oO'er soy pbyBioioglcal explanatloD of how such benenolal I 
eO^cta are brought about. Dr.Sansom replied that ItwaBhlsconstADt I 
practice toadmiDlBteretberirin an; case wlierechlorororm seemed to J 
producoadepr^BBiDgDOeot; lodeod, usually !□ prolonged operatlom b* I 
thus maintained the aiiffiiitlieHln. The xiibstilutlon, or rather a^idlUou, 
was never attended by any return of Bensatlou. He always Ibuuil tlia I 
plan anewer admirably ; it ciErtainl J restored the force of the olrcula. 
tlon.— (Medical Times and Oazelte, FeUruary, Londoo, Ism.) 
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afftcted, and the suffering was intense. Any movement, 
sometimes the slightest, would excite a paroxysm. My 
patient recovered under the use of chloroform and animal 
charcoal, and careful watching and sustaining of her 
strength. Usually a fatal termination is due either to ex- 
haustion from the repeated convulsions, or to asphyxia from 
spasm of the muscles of the chest, which is obviated by 
insufflation. Strychnia tetanizes, neither through the brain 
mufcles nor nerves, but through the spinal chord, 

TYeattnent. — The antidote to poisoning by chloral is 
strychnia (see page 223) ; and, nice versa, chloral has 
been found antagonistic to strychnia. Chloral modiilee the 
strychnia symptoms to a great extent, and the tirat agent, 
therefore, to administer In polssniog by strychnia, is chlo- 
ral, and then chloroform by inhalation to relieve tetanic 
rigidity. The chloral is giveu in doses of at ieaet twenty 
grains by the mouth ; or sixty grains in starch water by in- 
jections, by the rectum. The fatal closure of the jaws tafees 
place in a few minutes, if the dose be a large one ; if smaller, 
In five or six hours. The minimum quantity of strychnia 
required to destroy life in man is about one half a grain. 
If the patient beable to swallow, administer copious draughts 
of warm water with tannic aoid in solution, or strong oak- 
barlf tea, as this renders the strychnia inert. The stomach 
pump is useful, but it can rarely be used, owing to the effort 
□ pass the tube into the stomach causing violent spasm. 

Prof. Husemann,of Gottingen,hasbeen engaged in a long 
series of observations on the antagonistic and antidotal ac- 
tion of drugs. Some of his investigations, which relate es- 
pecially to chloral, are translated for the London Lanoet, 
vol. 1, 1879, p. 3S2, from the Arohiv. fur Exper. Pathologic; 
and although we find but little that is new, yet some of the 
confirmatory facts are worthy of publication. He says, 
' Chloral hydrat* is known to act as an antidote to strych- 
line, lessening the spasm, and even preventing death. It 
las a similar action in the case of the mixture of strychnine 
}aaea sold under the name of brucia, and also against the . 
opium alkaloid thebaia, which simultaneously tetanizes and 
lessens sensibility. The spaama produced by chloride of am- 
monium diminish under the employraent of non-folnl doses 
of chloral hydrate, and can, indeed, hpconijiletely flopped." 
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(For the specific effects of hydrate of chloral, see conclu- 
sions on page 207.) 

ON THE CHOICE OF ANAESTHETICS. 

For all minor operations in surgery, at the house of the 
patient or in private office (when the cost of the ansesthetic 
is of no consequence, and where disagreeable odor is to be 
avoided), nothing has yielded us such satisfactory results as 
hydrobromic ether. For all dental operations (except tedi- 
ous and protracted dissections on the mouth), the safest 
anaesthetic is nitrous oxide gaSy which, in its results, is ex- 
hilarating and most satisfactory, and with but little effort 
produces complete insensibility to pain, and is most rapidly 
eliminated from the system. For dangerous and protracted 
operations, the agent which has been employed in this city 
and in the United States is the pure ether; the proofe of its 
safety are full and complete. Chloroform, as an ansesthetic, 
has a long and painful record of valuable lives lost from the 
time of its introduction to the present day, so that no one 
is justified in using it unless the ordinary agents specified 
above fail him, or unless he has to employ the actual cautery; 
even with little children it is not absolutely safe,* and a re- 
ference to the body of this work will show that numerous 
deaths follow its use. 

Every combination of chloroform, its various modes of 
administration in both large and small quantities and mixed 
with other agents, have been experimented with, but those 
who have employed it most have, when its positive fatal 
action is seen, had at last to resort to ether. 

EFFECTS OF SUDDEN REDUCTION OF TEMPER- 
ATURE AFTER ANESTHESIA. 

In a careful study of the secondary causes of death from 
ethers and chloroform and their compounds, one important 
symptom has impressed the writer, that is, the almost uni- 
form reduction of temperature preceding death. This 
occurs after important and protracted operations, and often 
is hastened by careless removal from the warm, nay hot, im- 
pure atmosphere of the operating-room to the adjoiningw^ard, 



* See page 109, deaths from chloroform in children; also, table of 
deaths from this ajsent, page 113. 



DEATH FROM CHLOROFORM. .W7 

e;(poBiug tbe damp, warm, skin to the cotitaot of a suddea 
cool atmosphere. Again, the attendant should be a medical 
man of experience, who should watch the case until reaction 
Is fully established, and see that the nurse keeps the patient 
warm for at least six or seven hours, and administers both 
stimulants and nourishment. If these means are neglected 
and the skin of the patient in chilled, gradually he sinks 
into an unconscious state, from fluids which collect in the 
bronchi, lungs, and kidneys, and dies; mucous secretion and 
serouseflusionssuflbcatingthepatjent. If bronchitis remains 
after reaction, treat it by means of small and repeated doses 
of spirits of ammonia in mucilage of gum arable, with sen- 
^5a ; also, counter-irritation by means of lotion of oil of tur- 
pentine and soap liniment. 

Now we come to the concluaiona cimceruing this matter. 
"What is the number of recorded cases of deaths from chloi'- 
oform?" says Farquharson, the latest English authority. 
"Fatal accidents from chloroform have become so alarming- 
ly frequent of late — the total number, according to Bartho- 
low, amounting to five hundred — that some surgeons even 
considerits use unjustifiable." We have no doubt there have 
been more than five hundred. We desire, however, to be 
within bounds, and only print those cases that have been 
fully authenticated. The number of deaths from chloroform 
contained In our table on page 113, when added to those 
already given in this paper, make the ghastly sum total of 
three hundred and seventj/. Just as the last of these pages 
were passing through the press, comes the sad news of 
another painful death by chloroform, a true case of paralysis 
of tbe heart, making three hundred and seventy-one. The 
following ia the published report of the CAse : — 

"Mr. John K. Cornwall,* about forty-five years old, 
and apparently in fair general health, was suffering from 
an ailment that required tbe repetition, after the lapse of 
two years, of a painful surgical operation. He told Dr. 
Chambers that he could not hear the pain without taking an 
anffiBthetic. He greatly preferred chloroform to ether, be- 
cause the latter, he said, made him sick. Dr. Chambers 
told him that if he insisted on taking chloroform he must 
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call in another physician of experience. This led to the 
attendance of Prof. Louis A. Stimson. 

** Mr. Cornwall purchased the chloroform himself. At 
two and a half o'clock, on Thursday afternoon, May 15th, 
1879, all was in readiness. Under the advice of both of the 
physicians, the patient was induced to make an attempt to 
undergo the operation without the chloroform, but at the 
very beginning his courage failed. He was then told to lie 
on a bed, because a reclining position of the body is usually 
viewed as safer than an upright one for the administration 
of chloroform. Dr. Chambers poured not more than half a 
spoonful of the liquid on a towel, and laid the moistened 
part over Mr. CornwalPs mouth and nostrils, at the same 
time telling him to breathe naturally, as though the towel 
was not there. Prof. Stimson, assuming the part requiring 
the greater amount of experience, held his fingers on the 
patient's pulse, which was beating regularly. There were 
barely three inhalations of the chloroform when Prof. 
Stimson discovered that the pulse had suddenly stopped. 
The towel was at once removed, but after a brief fluttering 
of his breath it stopped. Artificial respiration was tried, 
but without success. Previously a few drops of nitrite of 
amy 1 were put on a piece of cloth and placed at his nostrils, 
but either because there was not enough breath to carry its 
va|H>r into the lungs, or from some other cause, it failed to 
have any etfeet. Nitrite of amyl usually causes an imme- 
diate quiokeninsr of the heart's movement, and is therefore 
roiH^ninieudeil j\s an antidote to the dangerous effects of chlo- 
n>fonu. 

" The two physjdoians at last gave up hope of their pa- 
tioni*s nx*in*orY» and sent for his wife, who had been per- 
suadiHl to 5n> on a visit to a friend to remain during the oper- 
atioiu Or. Kdwani G. Janeway, one of the commissioners 
of the Ht\»vhh IX^partment, was called to assist Drs. Stimson. 
and OhamWi^ in making a /Hx<f mortem examination. All 
tho ori::;\ns of the Ixvly wex^ examined, but in none was 
tho!\^ fvnuid, on the tiri^t examination, any mark of disease 
or irrt^ularitv that cvnild have caused death. Then Dr. 
Janewa^^ sent for a u;ioTw«c»po in order to make a closer ex- 
auunatioju No t>itt;s^ dt>ronei:iHion had been observable 
with the lu^ktxi eye. b\;; with the instrument the suhstitu- 
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tion of fat in place of musculiu' fibre could be seen plainly. 
This substitution of fat serves to weaken the muaoular 
action of the heart and to make it irregular. 

" Coroner Croker was sumuioned by Dr. Chambers, and 
Deputy Coroner McWhinnie viewed the body, A permit of 
burial was granted by the coroner listening to the atate- 
n^ients of the tbree phyalcians. The cause of death reported 
to the Bureau of Vital Statistics waa ' fatty degeneration of 
the heart.' It is explained by Dr. Cham.bers that, though 
the fatty degeneration had not yet made progress enough to 
cause death under ordinary circumHtances, yet it had been 
able to do so under the first accelerating effects of the chlo- 
roform. Coinmiasioner Janeway told Dr. Chambers that 
no physician could possibly have discovered the condition 
of Mr. Cornwall's heart from observations made before 
death. 'Mrs. Cornwall, and a brother and a brother-in-law 
of the dead man, say they believe the physicians did the 
best they could have done under the circumstanees. The 
burial permit was granted, ' pending an inquest ;' but it is 
said there will be no inquest because Coroner Crokerjudges 
that the allegations of three reputable physicians, Commis- 
sioner Janeway, Prof. Stimson, and Dr. Chambers, as to the 
cause of death, make the holding of a formal inquiry un- 
necessary." 
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Injections for Convulsions in Consumption," Medical and 
Surgical Beporter, April. 1870, February, 1871. 

Cubbertson, Howard, Zanesville, Ohio. — ** The Sin of 
Anaesthesia in Midwifery," the prize essay of Ohio State 
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Eckstein. — '* Chloroform." 

Forbes, John. — '* On Etherization in Surgery and Prac- 
tical Medicine." 

Hayward. — " Comparative Value of different Anaesthe- 
tic Agents.;' 

Lente. — ** Ether and Chloroform as Anaesthetics." 

Morton. — " Proceedings in regard to Medical Testimony, 
etc." • 

Murphy. — ** Chloroform in Practice of Midwifery." 

Nussbaum.— **Anesthetica," in Billroth's *'Handbuchof 
Surgery." 

Roberts. — ** Death from Chloroform." 

Simpson. — "Anaesthesia," historical letter on the discov- 
ery. 

Smith, Truman. — *' Examination of the Question of 
Anaesthesia Discovery." 

Snow. — ''On Chloroform," a new edition, and a memoir 
by B. W. Richardson, London, 1858. 



ON THE DISCOVERY OF AN.^STHESIA. 



Walkee. — " Report of Committ** on Memorials." 
Warken.— " Some Account of the Diacovery of Ether." 
Wells.—" Discoverer of Anieatheala." 
Wise, R. Stanton,— " ClUoroforni in Midwifery." 

See a ftUl account of the discovery of modern anBestheala 
by Prof. H, G. Bigelow in "A Century of American Medi- 
cine" (H. C. Lea, published 1876). Also, " Diseovery of 
Anceathesia," by Dr. J. M. Sims, Virginia MediGol Monthly, 
May, 1877; and the " History of Modern Anwstbetics," by 
Sir James Simpson, of Edinburgh. This distinguished 
physician discovered the ansBthetic properties of chloro- 
form, and employed it first in year 1847. {James Camiibell 
& Co., Boston, Mass.) 

KENTUCKY THE FIRST STATE OF THE UNION 

IN WHICH ANAESTHESIA WAS EMPLOYED 

IN THE OPERATION OF OVARIOTOMY. 

"In October, 1846, sulphuric ether, or letheon,. as then 
called, was first employed as a pain-destroyer in a surgical 
operation by Dr. Warren, of Boston. Only one operation 
of ovariotomy in this country was performed during this 
year, which was by Dr. John L. Atlee, before the date above 
given. In 1S47 Dr. Robert Thompson performed the only 
operation for that year; but no mention is made of the fact 
that letheon was employed. Both operations unsuccessful]. 
In November, 1847, Prof. Simpson, of Edinburgh, employed 
for the first time chloroform as an anaesthetic. On March 
15th, 1848, Dr. Clay, of Manchester, England, performed 
his first ovariotomy under the influence of chloroform — 
successful. On March 21st, six days afterwards, Mr. H. G. 
Potter, of NewcaatJe, performed a similar operation under 
the influence of ohioroform — unsuccessful. On April <ith, 
Blxteen days later. Dr. Henry Miller, of Louisville, Ky., 
performed in that city ovariotomy under the influence of 
chloroform, upon a woman from the State of Indiana — 
Buceesshi ; second case in the world under antesthesia. 
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During this year there.were three other ovariotomies per- 
formed in this country, though they were after Dr. Miller's ; 
only one of the three was successful."* 

NOTES ON THE USE OF NITROUS OXIDE AS AN 
ANESTHETIC IN STRABISMUS OPERATIONS. 

BY DR. ARTHUR MATHEWSON, BROOKLYN, N.Y. 

In these five cases the patient was seated in a dentist's 
operating chair, tipped back as far as possible, and the gas 
drawn from the apparatus of Johnston Bros. (1260 Broadway, 
New York), for the use of the liquid nitrous oxide. TWs 
has an inhaler fitted with a valve, so that atmospheric air 
can easily be admitted, and a cup-shaped cover to go over 
mouth and nose. The patient in each case went quietly 
under the influence of the ansesthetic without any of the 
suflfbcating sensations caused by ether. Vomiting occurred 
in two of the cases. There was no unpleasant after-effects. 
There was in some of the cases a blue and livid color of the 
face, which passed off on admission of air. Blood very dark, 
with scarcely any bleeding while the lividity continued. 
Full muscular relaxation did not accompany the anaesthesia 
in all the cases, but this was not an inconvenience, as it 
might prove in cataract and other operations. The mini- 
mum and maximum quantities of gas consumed in these 
cases were seven and twenty gallons, at a maximum cost of 
one dollar, t 

THE METRIC OR DECIMAL SYSTEM. 

The Metric System has been legalized in the United States 
and Great Britain, employed by other civilized nations, and 
is rapidly becoming an essential part of the international 
language of science. It has been adopted for the profession 
of this country in the recent meeting of the American 
Medical Association (June, 1879), Although our work is not 
printed in this system, we have given the subjoined tables 
and scales with rules, so that any one can reduce the apoth- 
ecaries weights ; also the thermometric scales, t 



♦ Dr. Nathan Bozeman, Medical Record, New York, June 7th, 1879. 
t Abstract from Transactions of the American 'Ophthalmologlcal 
Society, New York, 1878. 

X Chicago Medical Journal and Examiner, September, 1879. 
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THE METRIC SYSTEM IN MEDICINE. 




ometry. 


Old Style. Metric. 


"sai- 


"s=?: 


in.J or gr. j equals .... 06 Gm. 


tS' 


~ 113° 


f3Jor3J '■ 4 




lljo 


fSJorSJ " 3^ 


440 


IIP 


The decimal line, instead of points 






makes errors impossible. 




110° 


As .06 (Drug) is less than a grain, while 


43" ■ 


— iie° 


4 and 33 [Vehicle) are more than the 






drachm and ounce, there is no danger of 


42° 


—t.ias" 


giving too large doses of strong drugs. 




IffjD 


C. C. (cubic centimetres) used for Gms. 






(grammes) causes an error of 5 per cent. 


41° 


106= 


(excess.) Ateaspoonfuliaiisually SGms. ; 




105" 


a tablespoouful, 20 Gms. 








IIP— _ 




Two examples will illustrate the mode 






of writing prescriptions. 




103° 


ft. Eitr. Colo«. Comp. slas. 


3iP 


— 102° 


Eitr. Colch. Aoet. gr. ill. 




JQ[0 


Estr. DigltBllB, gr. vi.-M. 






Moke Into twenty-four pIlU. 




100° 


Big. One pill every three hours.' 




09° 


would in metric terms be written :— 


37" 


Bg° 


Om. 






Vi- Eitr. Coloc Corap. & < ' 


3ff= 


BT" 


Eitr. CqIdU. AcdL. 1 TS 




— Bfl° 


Exit, Dlglt*llB, 1 3fi. 




M&ke Into twenty-four plIlH. 


35" 


95° 


or the following prescription ; — 




— 01° 


p. f otuBsli Bromldl, aj. 


34" 


03° 


Ellx. Aurantil, tt. ivllt.— M. 




920 


^H Sle. A tablespoon mi once or twice a day.t 


33=— 


— 81° 


^H would in metric terms be written :— 






^1 ^. PotaBBil BromidJ, 82 Gra. 






^H Ellx. Auraatll, 3B6. C. C. 




SIP 








^B u. 




SS= 


^H > A valuable gout pill. 






^H 1 1" CMOS of alHturbance of the Dralu or In 






^B cbrDDlcalcohollam. 




^ 
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METRIC MEASURES OF liENGTS. 



Millimeter, . 


0.001 of a Meter,. . 


. . 0.03937 in. 


Centimeter, . 


0.01 


• ** ** . . 


0.39370 " 


Decimeter, 


0.1 


t( n 


3.93707 " 


Meter, . . . 


1. 


Meter, . . . 


. . 39.37070 " 


Decameter, 


. 10. 


Meters, . . . 


. 393.70790 " 


Hectometer, . 


. 100. 


It 

• • 


. . 3937.07900 " 


Kilometer, . . 


. 1000. 


(t 

• • 


. . 39370.79000 " 


• 


METRICAL WEIGHTS. 




Milligramme, . 


0.001 of a Gram, . . 


0.015 gr. 


Centigramme, 


0.01 


(( t( 


0.154 " 


Decigramme, . 


0.1 


i( ti 


. . 1.548 '' 


Ghram, 


1. 


Gram, . . . 


, . 15.432 '' 


Decagramme, . 


. 10. 


Grams, . . . 


. . 154.323 " 


Hectogramme, 


. 100. 


(I 

• • 


. . 1543.234 " 


Kilogramme, . 


. 1000. 




. 15432.348 »* 



The exact equivalents of the grain, drachm, and ounce 
(troy) in grams ; of the ^am in grains ; of the minim, 
fluidrachm, and fluidounce in cubic centimeters ; and of the 
cubic centimeter in minims, are as follows : — 

1 grain, troy, is equal to 0.065 — gram. 

1 drachm, troy, is equal to 3.888 — grams. 

1 ounce, troy, is equal to 31.103 + grams. 

1 gram is equal to 15.43234874 grains troy. — I^rof, Miller^ 

(1 avoirdupois pound is equal to 453.592 + grams.) 

(1 avoirdupois ounce is equal to 28.350 + granas.) 

1 minim is equal to 0.062 — cubic centimeter. 

1 fluidrachm is equal to 3.697 — cubic centimeters. 

1 fluidounce is equal to 29.573 — cubic centimeters. 

1 cubic centimeter is equal to 16.231 + minims. 

(1 meter is equal to 89.370432 inches). — Capt. Clarke^ 
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decomposed In the blood, 208; 




purified, 206; snbjBCt to de- 




compoBltion. 2m; trealinentof 


officlnal preparBtlOQS, 264; 




action or heat upon, and doae 


therapeutic eflecta of, 223; tue- 


of, 261: therapentlc properties. 


fM In asthma, 208; useful in 


2ff7. 


convulsions of ohlldren, 209; 


Carbonlo Acid Gas, In cancer of 


nsefuilnphlhlsle, 208; valuable 






man, mode of death ftom. 


uable In sun-Htroke or heat 


■Xi; aBalocalan{estbetlD,Z63; 


toxemia, 209. 


phj-Blologlcal action of, 2eS. 




CarbonloOxldeGaa, action on an- 


of, S9; and alcohol, 155; and 






thetlc, 261; harcotlc polBon, 


as an anassthetlc, 128 ; eipert- 


261. 


mentaon death ftom, 92; aft- 




tldotes for poisoning by, IIB, 


operations on the eje, 4B. 


127; antesthBtlo tor ohlldreD, 


Chloral Hydrate, action In ty- 


108; followed by death, lOfl; 


phoid fever, 207; In delirium 


asthma, treatment by, 187; 




appearance after death from. 




106; bolllne point. IJ8; ahem. 


oua inJecUons of. 215; anhy- 


leal tests, 88 ; causing syncope, 




a03; China, action of in, 138; 


^M injected into the velhB, 210; 




H a.alocalan^thetlo,229;asa 


otoiuy, 150; criminal nee of. 2^0; 


^H comiter-lrrltant, 230; causes 


dangers of, in renal disease. 


^H swelling and redness of the 


112; when given too rapidly, 




106; latty heart, 115; deaths. _ 


^H In a stale of absolate aiueethe- 


tableof,llS; during labor,iaB; M 


^H «labylt,212; canaea the mus- 




^^P cleaand motor nerves to retain 


ISS; eiternal and internal use H 


^r their Irritability after death. 


of, 138; in dental operations, ^H 




296; inhalers, 247; in poison- ■ 


experiments and observations, 


Ing by strychnia, 304; Ita ac- ^1 


207; disturbs the stomach in 


tlon as a poison, 38; treat- ^1 




ment; 303; mUtures for an- ■ 


fktul doBes,afl ; how produced, 


KSthesia, 160; narcosis with -H 


206; Imparities, bow detected, 


morphia, 134; Prof. Gross' ^| 


207; In alooliollsm, 220; influ- 


method of treatment. 303; ■ 




method of resuscitation, 104 ; ■ 


flrnduB flf .%be ^B,, 821,; ie jeut 
9 


neuralgia, treatment with, ^M 




^^^^^^^M 




^^^^^^^^^^^^^^^^H 
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137; on the pupil in its yari- 
ous aneesthetic stages, 03; 
poisonous action of, 104; pre- 
paration, mode of, 87; prepa- 
rations for internal use, 139; 
physiological action of, 89; on 
the blood, 90 ; on the brain, 180 ; 
purified by sodium carbonate, 
87; therapeutic use, 186 ; chlo- 
roform versus ether, 48. 
Cholera, ether with camphor, in, 

Chorea, chloroform in, 136 ; brom- 
ide of potassium in,189; chloral 
hydrate in, 227; hand spray of 
ether, 58; Fowler's solution 
in, 58; strychnia in, 58. 

Colic, simple and apictonum, 
chloroform in, 138. 

Chlorodyne, anodyne, and anti- 
spasmodic, 142; death from, 
142. 

Coryza, ether oomp. in its treat- 

^ ment, 58. 

CystitiB chronic, chloral hydrate 
in, 220. 

DAVY Sir Humphrey, experi- 
ments with nitrous oxide gas, 
14. 

Dawson Dr. C, table of deaths 
from ether, 33. • 

Death agonies, ether in mitiga- 
tion of, 59. 

Deaths ftrom amylene, 67; chlo- 
ral, 216; chloroform, 113; chlo- 
roform and ether, 162; nitvous 
oxide gas, 199; nitrous oxide 
and ether, 255. 

Delirium of fever, delirium tre- 
mens, chloroform in, 136. 

Dental operations, use of anses- 
thetics in, 296. 

Diarrhoea, treatment by chloro- 
form, 138 ; ether and camphor, 
57 ; chloroform and camphor, 
138. 

Dlchloride of Ethldene, 81. 
Dioscorides on the wine of man- 

dragora root, 13. 
Diphtheria, chloral hydrate in, 
229. 



Dogs, mode of killing them by 
carbonic oxide gas, 282. 

Dudgon on the use of Indian- 
hemp, 14. 

Dutch liquid, objections to its use 
as an aneesthetic, 80. 

Dysmenorrhoea, ether with cam- 
Bhor, 67; chloral hydrate in, 
200. 

EARACHE, chloroform in, 143. 

Ear^cough, nitrite of amyl, 126. 

Ekslampsia, chloral hydrate, 225. 

Eczema, chloroform ointment^ 142. 

Ether as an anaesthetic, 28, 292; al- 
leged dangers from, 31 ; cases in 
which ether should not be em- 
ployed as an aneesthetic, 27; 
dangers trom its Inhalation, 28; 
deaths from, 40; difference from 
chloroform, 28 ; experiments 
with the sphygmograph, 29; 
inflammability of, 32; intoxi- 
cation tranif 289; ordinary mode 
of inhalation, 28, 297; officinal 
preparations, 292; precautions 
in its inhalation, 292; physio- 
logrical action, 26; proofs of its 
safety in Philadelphia, 48; poi- 
son treatment of, 288; stimu- 
lating influence on the heart, 
29; tests of Its purity, etc., 24; 
tests of complete anaesthesia, 
26; versus chloroform, 48. 

Epilepsy, chloroform in, 137; ni- 
trite of amyl, 187; nitrous oxide, 
'205. 

Etherization, early stage of, 157. 

Ethldene dlchloride, as an anees- 
thetic, 81. 

Ethylene chloride, aneesthetic for 
children, 83; asphyxia caused 
by it, 83. 

Eucalyptus extract for local anaes- 
thesia, 272. 

FACIAL Neuralgia, chloroform 
in, 140; butylchloral in, 231. 

Fistula, carbolic acid, 267. 

Flatulent dyspepsia, chloroform, 
138. 

Flushings of heat, nitrite of amyl 
in, 133. 



^ ^ iNDEJi. M^ ^ 


. Formic ether properties, etc, 82; 


Inhalers, Allis' chloroform, B!7; 




Allis' ether, 236; AngroTe'a 


as an antesUietie, sa. 


ether, 2U\ Cheatham's other, 


Freezing the akin by ether (Rich- 




HTdson), 4(1,272; Rli«er,23; BlU- 


and nitroQB oxide gas, SO; 


rolii,65;Beglow.Z7Z. 


Clover's other. SIS; Codman 4 


GAriOLINEan a local anffstlietio, 


Shurtleff'a elher and nitrous 


17,55. 


oxide, 256; Hawksley's elher. 


QlotUB, Bpasni of, from ehlorc- 


232; Hearn's ether, 233; Lente's 


tarm, KB. . 


23.1; Meyer and Meltzer small- 


Cnut, ether In Endden attacks of, 


er ether, &«; Moi^an's ether. 


b6; chloral hydrate in, 208. 


212; Moi^n'a, T. C, (br bichlo- 




ride of methylene, 2S9; Itlcb- 


71; slok, treatment by nitrite 


ardson'B ether (B. WllllB, of 


of amyl, 133. 


Dublin), 244. 






Hemp, Indian, uses ofoa an anies- 


drate of chloral, 228. 






Iferaia, redneHon of, chloroform, 


1.38. 


m. 








ether, 58. 


Intermittent Itever, arrest of par- 


Hooping; Cough, mixture of chlo- 


oxyam with nitrite of am yl, lai. 


roform, ether, and spirits of 


Iodide of Methyl, 88. 


turpentine, SB. 








Bltohol, 23. 


JOLTET and Blanche, expert- 


Hydrate of chloral, see Chloral 




Hydrate, 207. 


gen, 184, lfl2. 


Hydrtodlc ether as an anwsthetiu, 


Johnson Prot Qeorge, his theory of 




the action of nitrous oxide. 178. 


nydrobromic Ether, ff7,2Sl; action 


KIDD, on sex In death from chlo- 


on ftnlmala, 7o; as an anfesthe- 


roform, 102. 


H tic, tfT-TB; oonoinBlona, 7B, 295; 




^h on man, 72; pulse, 78, 77; new 


13H. 




Lanehing Gaa, see Nitrous Oxide. 




Letamendi Dr., a new method of 




utilizing the anseathetle e^cM 


^H Hypodermic lnJeotlon of morphia 


of ether spray, SO. 


^^1 in conJUQcUon with clilora- 




^M form, 273, 134. 


Liniment, chloroform and cam- 


^H Hysteria, ether In combination, 


phor, 13S. 






^H K]B, anow attfsult for local uuais- 


carbollo acid, 205; chloral hy- 


^H theala, 271 ; aa a means of pre- 


drale. 22B; ether, 272; ice. mor- 


^H venting tuircotlsm from ehlo- 




^m roform, m. 


4»-5«; ether, aa-Bl. 




Local aoKBtheala, Furadalc antes- 


^M ether,2S,283: mliturea of ohlo- 


thesia,Dr.BenrdOQ,2rO;elibctB 


^H roform, ether and alcohol, 14G ; 




^H nitroiu oxide gas, 165. 


Jectlong to ether by Blnger, W. 



^^■8^ INDEX. ^H 


^VkaLINGERERS ether, la detec- 


122, impurities of. lid; mode H 


^M tlon of, 58. 


of administration, 118-125; ^1 


MBDla atuW, ohloml hydrate with 


physiological action on ani- H 






Mandragora wine, III. 


actlonon man. 117-125; prepa- ■ 


Ma^yo, or Indian hsmp, 13. 


ration, 116; properties and et- ^M 




. feats of, IIT; saocessrul ti«al- ^H 




raent In chloroform narwaU, ^M 


^B Hllfralna, chloral hfdrBl«,2Z7. 


IIB; therapeouc uses. 13^; ^M 


^m Metric syatem in medicine, an. 


tinnllns murium, 1.13. ^H 


^H Metric HfBtcm In tengtba,S12. 


NltrouB Oxide Gas, advanlagea or ^V 




being prepared freeh. 183; caws 


^M tcs, 374 ; of cblorofonn, ZB9 ; by 


of disease in which It can be 


^H Dr. H. M. Oenlg, 28B: ether. 


given, 186; cases of death sup- 


^M 2W; by Dr. N. L. Fol«m, 286; 


pOBGd to have been caused hy 


^H mtroLUi oxide, SSA; Mr. F. W. 


It, 190 : caution In caae of feeble 


^H Bi»lDe,!a(l. 


heart, lOT; difficulties and dun- 


^■1 Methylene Bichloride, dlBoovery, 


gBrs,lB6iexperlmentsln dental 




and minor sargery.lC^ eiperi- 




mentfi by Dr. Evans, of Pari*. 


^B Hethyl-todlde, BH. 


lBS;experlnieiiteofDr«. B.W. 


^H Mixtures of chloroform, ether and 


Klchardson and Sansom, 172; 


^B - aloohol, m, 152, 163. 


Bxperlmente ofDrs. Snow and 


^H Mixed aiite8theUcs,ISI. 




^^ MonoiiDr.,crt>wnlngresuItsw1th 


Dr. Mcqullten, IT*; expert- 


^B ether. 


mentK of Drs. McQnlllen, 




Thomasand Tnrnbull, ITO: ei- 


V Morphia aa a local amefltheUc, 




^ 373. 


Eniory, 177; experlmenlc of 


Morphia and chloral hydrate to 


Drs. Jolyet and T. Blanche, 


preveii tbadeflfeclfiof morphia. 


184; experiments with tho 


220, 




Mortality sUtlaticB, ether, SS-H; 


with inhaler, etc, 1H2: how 11 


^■^ chloroform, 113; mixed atues- 




^H thetloe, 153; nitrous oxide gw. 


acid, 169; mode of making, 


^B 


350; Its action on the blood 


^H ITAItCOBIS, mixed, 134. 








^H ISS. 


mode of piulfj-ing. 103; on its 


^^■■Heuralgln, chlorolbnn Id, 137-13S'. 


use as an anesthetic la stlK- 






^H nitrous oxide for, 205; chloral 


tloDB m surgery, where em-* 


^^M hydrate Tbr, 2is. 


Hon of, 167; iffitapeuUc ap- 






plication of, 36; unlike Ohio- 


^H lib~i» as an antidote to cblo- 


roTorm and ether. 1U5. 




ODO>TALGIA, local antralhetfa 


^H nil «».«. tl9; canllac dllata- 


In. SHU. 


^^B U>ui, l.'U:nilLiir<.>-.<fHmyl treat- 




^^H Dwut 111 clilotuform narcosis, 


Otorrboea (teUd, carbolic add U^ 


^^^«^Uto|^^^BPU<^»y. 


3S7; bTdnteorchlomlla,2UL 
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OTHTloloray, bichlortda o! methy- 


Rhigolene aa a Uxail^ipsthelic, 




272. 


and ether, ]50; deaths rrom bi- 


Richardson B. W., of London, 


chloride of methylene, GB; first 


opinion concerning Robbins' 


time cbloroRimi wan used In 


ether, 3tt ; experiments Willi 


United StateB, 312. 


nitrite of amy], ISH; method of 


OsideofEthyl,a*. 






atus, Z72. 




8AN80M Dr.. when to stop the 


H POISONING, by alcohol (ehroiHo), 


administration of chloroform, 






222; chforofbrm, 118,2S6: treat- 


Sohlff, con elusions lifter more 




than live thousand experl- 


Poisoiiliie y ry U a on> 




forrain, iS 


ffisthesla by ether or chloro- 


Posl-partiim h m rrh g her 


form, 92. 




Scheele, discovery of oxygen gas, 


Pieurodyn a n ra g a the 


14. 






Prurigo, ol tm n 


in] Botlons of ether. 57 : freezing 


Pnirltus ce rea m by 


the shin with ether, 2B. 




Sea sickness, nitrite of amyl, tS3. 


Pulse In HO casee of InhalaUon of 


Sexual excitement, abnormal, 57. 


nitrous oside, 19B. 


Slok headache, nitrite of amyl. 






and Sohlff, 92, BS. 


Skinner's chlorofomil uhnllnj{ap- 


Pupil In ehloroforni(Doglel), 90; In 




elher, action of light upon, 28. 


Smlth Dr. Andrew H., eiperl- 


Fain reUever,ehlomland camphor 




niixtUTe. 22B. 




PnralyalB of the inaane, chloral for, 


chloroforra, i02. 


2m; local, nitrous oxide gas 


Spasms, unilateral in cliUdreti, 


for, 206. 


chloroform, 132. 




Spasm of the glottis, Phloroform, 






In,aOT,lS8,220. 


tbe stomach. Intestines, or 




heart, 6a. 


pnralyBlB, 21B. 




ReBUHcllatlon trom threatened 


Spectroscope, and lis relntlona to 


death ftwm chloroform, Il». 


ansesthetlea, 192. 




Spectral analysis of poisoned 


for.aae. 


blood by Dr. Taylor, IBT. 




Sprains, ohloroform and camphor 




in, 141. 


locutions, H. 


Sub-qcclpltal neuralgia, tlUi.to- 








Sunstrokeor heat toxemia, chlo- 




ral hydrate, 209. 




Byrne's metbod ol preventing 


RheumaUam, ohloral hydnile with 




alkalies, 2U8. 


Symptoms of danger from chlo- 
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rofonqgOl ; chloral, 222; chlo- 
ride of ethidene, 88; ether, 28; 
mixed anee8thetiC8452; methy- 
lene bichloride, 66; nitrons ox- 
ide, 166. 

Syncope from chloroform, 80; 
ether, 27 ; treatment by nit^te^ 
ofamyl, 133; nitrous oxide, 197. 

TABLE of anaesthetics, 16, 17; of 
deaths from chloroform, 113; of 
deaths from mixed anaesthet- 
ics, 152-155; of deaths from 
chloroform in children, 100-113; 
of deaths from ether, 33, 40; of 
cases traumatic tetanus, 71. 

Tapeworm, ether alone or com- 
bined for, 221. 

Tetanus, chloral hydrate hypoder- 
mically, 200. 

Tetrachloride of Carbon, local an- 
eesthetic, 261. 

Thomas Dr., the late, his inhaler 
for nitrous oxide, 250. 

Thomas Dr. J. D., on nltroi^ oxide, 
L50; number of cases since 1876, 
197. 

Tinnitus aurium, treatment of by 
amyl nitrite, 133; hydrobromlc 
ether, 71. 

Toxicolc^cal effects of chloroform, 
90. 

Toothache, use of chloroform in, 
140,269. 



Traumatic tetanus, <diloral in, 223. 

Therapenticapplication of carbolic 
acid, 267; ether, 57; <diloral223; 
hydrobromlc ether, 70; chloro- 
form, 135; nitroos oxide, 2{& 

Thermometry, a comparison of 
Centigrade and Fahrenheit 
scales, 312. 

Valentin on the characteristic 
bcmds in alcohol, 196. 

Vaseline, chloroform and ether in 
combination with, HI. 

Vertigo, nitrite of amyl, 132. 

Vivisections, chloroform, 61 ; ether, 
60. 

Vomiting, obstinate, of pregnancy, 
chloral hydrate, 224; occurrence 
of in ether inhalation, 47 ; pre- 
vention of in nitrous oxide and 
ether, 253. 

WARREN Dr. John C, on the 
use of ether in the agonies of 
death, 50; on ether in viviseo- 
tions,60. 

Waterman, experiments with the 
spectroscope, 192. 

Winslow Dr., his case of death 
from chforoform, 98; trial by 
the coroner and verdict, 100; 
action of the grand jury, 101. 

Wyndham Miss, death from ni- 
trous oxide, 204. 



ERRATA. 



On page 98, on fourth line from the bottom, for " pulse " read " pupil." 
On page 145, for '^Anaesthesia '' read '^Ansesthesie ;" for ** Medicine *' read 
" MMecine ; " for " Imperiale " read " Imp^riale; " for " Medicine " 
read " MMecine ; " for " Pharmacia " read " Pharmacie ; '* for " Mili- 
taries*' read ''Militaires.'' 
On page 147, eleventh line from the top, for Dr.'' Samson" read '' Sansom." 
<te page 155, on twenty-seventh line, for " syncopy " rtad " syncope.'' 
'Hk pftge m, for '* Hebdomadftire" read "* Hebdomidare. ' 
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